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]m{Y›Vm{ d° Zdß oZÀ`_≤
gßVVß ]m{Y`m_h{

g§[mXH$s`...

dmMH$hm{, hm [ßModgmdm AßH$ Amh{. ÂhUO{ ̀ m  Ã°_mogH$mZ{ ghm df© [yU© H$Í$Z gmVÏ`m dfm©V [Xm[©U H{$b{ Amh{. emb{̀  ÒVamdarb
JoUVmgßX^m©V oZaoZam˘`m _mohVrZ{ ̀ w∑V Ag{ ]a{M gmohÀ` AmO[ ™̀V X{ `mMm ‡`ÀZ H{$bm Amh{. oejH$mßZr, [mbH$mßZr, od⁄mœ`m™Zr
AmoU JoUVmV ag AgUmË`m AZ{H$mßZr AoYH$moYH$ gmohÀ` [mR>od `modf`r odZßVr Amh{.

J{Î`m Mm{drg AßH$mßgmR>r ¡`mßZr ¡`mßZr ‡À`j, A‡À`j ododY ‡H$maMr Or _XV H{$br À`m]‘b _r Am[bm Am^mar Amh{.
lr.ZmJ{e eßH$a _m{Z{
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od^mÁ`V{M{ H$m§hr gm{[{ R>m{H$Vmi{
àm. gwYmH$a am_MÝÐ Om{er*

od^m¡`Vm hr gßH$Î[Zm gd© hm`ÒHy$b¿`m od⁄mœ`m™Zm [naoMV AgyZ, n `m oXb{Î`m gßª {̀g (n hm YZ [yUm™H$ Amh{ h{
J•ohV Yab{ Amh{) m `m XwgË`m gßª {̀Z{ ( m gw’m YZ[yUm™H$ Amh{) ^mJ OmVm{ H$s Zmhr `m gß]ßYr¿`m H$mhr H$gm{Q>Ám qH$dm
oZ`_ gw’m ]Ë`mM od⁄mœ`m™Zm _mhrV Amh{V. ode{fV: Imbrb oXb{b{ oZ`_ gd© [naoMV Amh{V.

oZ`_ 1 : n _Yrb e{dQ>¿`m Xm{Z AßH$m[mgyZ V`ma Pmb{Î`m gßª {̀g Oa 4 Z{ ^mJ OmV Ag{b Va n bm gw’m 4 Z{ ^mJ
OmVm{.

oZ`_ 2 : n _Yrb e{dQ>¿`m VrZ AßH$m[mgyZ V`ma Pmb{Î`m gßª`{g (AWm©V H´$_ Vm{M R>{D$Z d S>mdrH$Sy>Z COdrH$S>{
J{Î`mg) Oa 8 Z{ ^mJ OmV Ag{b Va, n bm gw’m 8 Z{ ^mJ OmVm{.

oZ`_ 3 : n _Yrb e{dQ>M{ 2 AßH$ 00, 25, 50, qH$dm 75 Ag{ AgVrb Va n bm 25 Z{ ^mJ OmVm{.

oZ`_ 1 ¿`m ]m]VrV ‡˝ Agm oZ_m©U hm{D$ eH$Vm{ H$s Xm{Z AßH$s gßª {̀g 4 Z{ ^mJ Om `mMm oZH$f H$m` Amh{. Vg{M
oZ`_ 2 ¿`m gßX^m©V EIm⁄m 3 AßH$s gßª {̀g 8 Z{ ^mJ Om `mMm oZH$f H$m` Amh{ ?

‡ÒVwV b{ImßV h{ Xm{›hr oZH$f H$m{UV{ Amh{V h{ gm{XmhaU oXb{ Amh{V. Vg{M n `m oXb{Î`m gßª {̀g 75 Z{ ^mJ H{$Ïhm
OmVm{ `mgß]ßYrhr odd{MZ H{$b{ Amh{. `m b{ImV gßª`m ÂhUO{ YZ[yUm™H$ qH$dm 0 hr gßª`m Ag{ J•ohV Yab{ Amh{. Vg{M a, b,

c, d h{ 0 V{ 9 [°H$s H$m{UV{hr AßH$ AgVrb Va cd, bcd d abcd `mßMm AW© Imbr oXÎ`m‡_mU{ Amh{, h{ X{Irb J•ohV YÍ$.

cd = 10  x  c + d,

bcd = 100  x  b + 10 x c + d d
abcd = 1000 x a + 100 x b + 10 x c + d

gm{B©gmR>r H$mßhr oR>H$mUr 10 x c, 100 x b d 1000 x a gmR>r 10c, 100b d 1000a `m gßojflV oM›hmßMm hr Am[U
dm[a H$aUma Amhm{V. Vg{M O{Ïhm Am[U n ¿`m ZmßdmImbr EImXm [yUm™H$ odMmamV K{D$ V{Ïhmß n _Yrb ghÒÃÒWmZMm,
eVßÒWmZmMm H$, Xe_ÒWmZMm d EH$_≤ÒWmZM{ AßH$ AZwH́$_{ a, b, c d d Ag{M J•ohV YÍ$.

b{Imbm [na[yU©Vm AmU `mgmR>r e{dQ>r od^m¡`Vm `m gßH$Î[Z{Mr Ï`mª`m d À`mgmR>r bmJUma{ oM›h `mßMm odMma
H$Í$.

g_Om n hr oXb{br gßª`m AgyZ m hr ey› {̀Va gßª`m Amh{ Ag{ J•ohV Yam. Oa n bm m ¿`m [Q>rV _mßS>Vm Amb{ Va
m Z{ n  bm ̂ mJ OmVm{ qH$dm n hr m gmR>r od^moOV gßª`m Amh{ Ag{ ÂhQ>b{ OmV{, d hr ]m] m | n ̀ m oM›hmZ{ Ï`∑V H{$br OmV{.

CXmhaUmW©, 4 | 312  , H$maU 312 = 4 x 78,

8 | 688  , H$maU 688 = 8 x 86,

5 | 0      , H$maU 0 = 5 x 0

(OmZ{dmar$ 2010)

(AßH$$25, [•> 2 V{ 4 )

8, "H$_©̀ m{J', VmaH$ H$m∞bZr, am_H•$ÓU o_eZ Aml_mg_m{a, [{Q≠>m{b [ß[m¿`m_mJ{, ]rS> diU aÒVm, Am°aßJm]mX - 431005.
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e{dQ>¿`m CXmhaUmMm AW© 0 bm 5 Z{ ^mJ OmVm{ qH$dm 0 hr 5 Mr 0 [Q> Amh{ Agm K{Vbm OmVm{. m Z{ n bm ^mJ OmV
Zg{b Va m  |  n `m oM›hmMm dm[a H{$bm OmVm{. CXm. 4  |  62, 75  |  625.

AmVm Am[U cd bm 4 Z{ d bcd bm 8 Z{ ^mJ Om `mgmR>rM{ H$m{UV{ R>>m{H$Vmi{ Amh{V `mMm odMma H$Í$.

R>m{H$Vmim H́$. 1 :-  Oa (i) c hr odf_gßª`m Ag{b d d  = 2 qH$dm 6 Ag{b.

qH$dm (ii) c hr g_gßª`m d d = 0, 4 qH$dm 8 Ag{b Va AmoU VaM 4 | cd.

CXmhUmW© :- 4 | 12,    4 | 36,    4 | 92 dJ°a{

Vg{M 4 | 28,    4 | 84,    4 | 68,    4 | 08 dJ°a{

[U 4 | 62,    4 | 38,    4 | 54 H$maU

odYmZ (i) qH$dm (ii) `m[°H$s EH$mMr gw’m [yVu hm{V Zmhr.

C[am{∑V R>m{H$Vm˘`mM{ Xm{Z ^mJ Amh{V. Xm{›hr d{i{g d _mÃ g_gßª`m Amh{. [U (i) gmR>r c hr odf_M gßª`m Agbr
[mohO{ d (ii) gmR>r c hr g_gßª`mM Agbr [mohO{. hm R>m{H$Vmim bjmV R>{dmd`mg AdKS> Zmhr. `m R>m{H$Vm˘`mMm C[`m{J
H$Í$Z H$m{UÀ`mhr oXb{Î`m n `m gßª {̀gmR>r n bm 4 Z{ ^mJ OmVm{ qH$dm OmV Zmhr h{ oZ`_ 1 Mm C[`m{J H$Í$Z oZpÌMV
gmßJVm {̀V{.

CXmhaUmW© ï-

4 | 2104, 4 | 5736, 4 | 152, 4 | 2628 [U

4 | 2226, 4 | 3102, 4 | 5438 B.

R>m{H$Vmim H́$. 2 ï Imbrb odYmZ{ bjmV ø`m.

iii) 8 | cd d b hr H$m{UVrhr g_gßª`m Amh{.

iv) 4 | cd [U 8  |  cd AmoU b hr H$m{UVrhr odf_gßª`m Amh{.

da CÎb{I H{$b{Î`m Xm{Z[°H$s H$m{UV{hr EH$ odYmZ gÀ` Ag{b Va AmoU VaM 8 | bcd

CXmhaUmW© ï- 8 | 224, 8 | 656, 8 | 352 dJ°a{

[U 8 | 844,   8 | 348, 8 | 428 B.

R>m{H$Vmim H´$.1 ‡_mU{ `mhr R>m{H$Vm˘`mM{ Xm{Z ^mJ Amh{V. EH$m ^mJmßV b hr g_gßª`m Va XwgË`m ^mJmV b hr
odf_gßª`m Amh{. `m R>m{H$Vm˘`mMm C[`m{J H$Í$Z n `m oXb{Î`m gßª {̀g oZ`_ 2 Mm C[`m{J H$Í$Z 8 Z{ ^mJ OmVm{ qH$dm
Zmhr h{ [Q>H$Z gmßJVm {̀V{.

AmVm Am[U n bm 75 Z{ ^mJ H|$Ïhm OmVm{ `m gß]ßYrMm R>m{H$Vmim [mhˇ.

R>m{H$Vmim H́$.3 ï
n `m gßª {̀Vrb Xe_ÒWmZMm AßH$ c d EH$_ ÒWmZMm AßH$ d Amh{ h{ J•ohV YÍ$. Vg{M  n _Yrb gd© AßH$mßMr ]{arO

S Amh{. h{ J•ohV YÍ$ Oa cd = 25 qH$dm 50 qH$dm 75 qH$dm 00 Ag{b AmoU S bm 3 Z{ ^mJ OmV Ag{b Va AmoU VaM
n bm gw’m 75 Z{ ^mJ OmVm{.
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CXmhUmW© ï 75 | 675, 75 | 21450,  75 | 1125

B. H$maU ‡À {̀H$ d{i{g AßH$m¿`m ]{aO{g 3 Z{ ^mJ OmVm{. [U 75 | 775, 75 | 350, 75 | 4325, H$maU `mVrb
H$m{UÀ`mM gßª {̀gmR>r AßH$m¿`m ]{aO{g 3 Z{ ^mJ OmV Zmhr.

da oXb{br gd© R>m{H$Vmi{ EH$ ‡H$maM{ ‡_{̀ { qH$dm og’mßV AgyZ V{ og’hr H$aVm {̀VmV. Am[U \$∑V R>m{H$Vmim H́$.1
Mr og’Vm X{Uma Amhm{V. Cab{Î`m Xm{›hr R>m{H$Vm˘`mMr og’Vm X{ `mMm ‡`ÀZ aogH$ dmMH$mZ{ H$amdm Aer A[{jm Amh{.

R>m{H$Vmim H´$.1 ï
og’Vm ï ^mJ (i) d = 2 qH$dm 6 Amh{ d c hm odf_ AßH$ Amh{. g_Om c = 2a + 1 {̀W{ a hm H$m{UVmhr AßH$ Agy

eH$Vm{. ÂhUyZ cd = 10 x (2a + 1) + 2 (qH$dm + 6) = 20a + 12 (qH$dm 20a + 16). AmVm 4 | 20a, 4 |
12 d 4 | 16 ÂhUyZ od^m¡`V{¿`m oZ`_mZwgma 4 | cd h{ og’ hm{V{.

^mJ (ii) : `m ^mJmV c hr g_ gßª`m AgÎ`m_wi{ c gmR>r 2a hr gßª`m J•hrV YÍ$ eH$Vm{. Vg{M d = 0,  4 qH$dm 8

AgÎ`m_wi{ d ¿`m OmJr Am[U 4x hr gßª`m K{D$ eH$Vm{. {̀W{ a = 0, 1,2,3 qH$dm 4 h{ AßH$ Agy eH$VmV.
Vg{M x Mr qH$_V 0, 1 qH$dm 2 Agy eH$V{. À`m_wi{ ‡À {̀H$ ]m]VrV cd, 10 x (2a) + 4x Ag{ obohVm {̀V{.
ÂhUO{M cd = 20a + 4x = 4 (5a + x) Ag{ g_rH$aU o_iV{. ÂhUyZ cd Mm 4 hm Ad`d Amh{ h{ Ò[ÓQ> hm{V{.
ÂhUO{M 4 | cd h{ og’ hm{V{.

❂                      ❂                      ❂                      ❂

8, "H$_©̀ m{J', VmaH$ H$m∞bZr, am_H•$ÓU o_eZ Aml_mg_m{a, [{Q≠>m{b [ß[m¿`m_mJ{, ]rS> diU aÒVm, Am°aßJm]mX - 431005.

Mathematicians are like Frenchmen : whatever you say to them they translate into
their own language and forthwith it is something entirely different.

- Gothe

❖

It has long been an axiom of mine that the little things are infinitely the most important.

- Sir Arthur Doyle
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2. o\$]m{Zmer _mobH$m, gßª`m AmoU ŷo_Vr ...................................... lr.‡gfi ^m{a{
3. [naM` H$Í$Z K{D$`m d°oXH$ JoUVmMm (13) ....................................... lr.oXbr[ Jm{Q>qIS>rH$a
4. gm{S>dyZ Va [hm (Eo‡b 2010)

5. og’Vm............................................................................... lr.ZmJ{e _m{Z{
6. [wÒVH$ [naM` (How to teach Mathematics - Steven Krantz) ..... lr.ZmJ{e _m{Z{
7. AmUIr ]a{M H$mhr
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[naM` H$ê$Z K{D$`m d¡oXH$ JoUVmMm (12)
oXbr[ Jm{Q>qIS>rH$a*

d°oXH$ JoUVm_‹ {̀ EHy$U 16 gyÃ{ AmoU 13 C[gyÃ{ Amh{V h{ Am[Î`mbm _mhrV Amh{M. À`m[°H$s EH$ gyÃ "EH$moYH{$Z
[yd}U' h{ AgyZ EH$ C[gyÃ "d{ÓQ>Z_≤ (Vestanas = Osculators)' Ag{ Amh{. ‡À {̀H$ gyÃmMr AZ{H$odY C[`m{OZ{ AgyZ
C[gyÃmßMmhr C[`m{J ododY JUZ oH´$`mß_‹`{ H$aVm `{Vm{. "EH$moYH{$Z [yd}U' AmoU "d{ÒQ>Z_≤' `mßMm C[`m{J H$mhr
"od^m¡`V{¿`m H$gm{Q>ÁmßgmR>r' H$gm hm{Vm{ `mMr _mohVr Am[U H$Í$Z K{Uma Amhm{V.

[wT>rb gmaUrM{ H$miOr[yd©H$ oZarjU H$am

gßª`m 09 19 29 39 49 59 69 79 89 99 ...

gßª {̀Vrb XeH$mßMr gßª`m 0 1 2 3 4 5 6 7 8 9 ...

EH$moYH{$Z [yd}U 1 2 3 4 5 6 7 8 9 10 ...

■ gßª {̀M{ d{ÓQ>Z_≤ 1 2 3 4 5 6 7 8 9 10 ...

`m gmaUr_‹ {̀ Am[U ¡`m gßª`mß¿`m EH$H$ ÒWmZr ZD$ hm AßH$ Amh{ Aem gßª`m odMmamV K{Vb{Î`m Amh{V. gßª {̀Vrb
XeH$mßMr gßª`m bjmV K{D$Z À`m gßª`mßM{ "EH$ AoYH{$Z [yd}U' oZpÌMV H{$b{ Amh{V. `m gmaUrdÍ$Z Ag{ ÂhUVm {̀V{ H$s
(¡`m EH$H$ ÒWmZr 9 hm AßH$ Amh{) 09, 19, 29,... `m gd© gßª`mßM{ EH$moYH{$Z [yd}U AmoU d{ÓQ>Z_≤ g_mZ AgyZ V{
AZwH́$_{ 1, 2, 3... Amh{V.

`m gßª`mM{ d{ÓQ>Z_≤ = XeH$mßMr gßª`m + 1 = EH$moYH{$Z [yd}U

AmVm Am[U gßª`m AmoU À`mßM{ d{ÓQ>Z_≤ `mßMm C[`m{J À`m gßª {̀Mr od^m¡`V{Mr H$gm{Q>r R>aod `mgmR>r H$gm hm{Vm{ V{
g_OyZ K{D$. `mgmR>r Am[U ‡W_ EH$ gm{[{ CXmhaU K{D$. 09 `m gßª {̀M{ d{ÓQ>Z_≤ 1 Amh{.

9 Mr od^m¡`V{Mr H$gm{Q>r ï- oXb{Î`m gßª {̀Vrb EH$H$ ÒWmZ¿`m AßH$mMr "EH$[Q> (d{ÓQ>Z_≤ [Q>)' À`mM gßª {̀Vrb
XeH$mß¿`m gßª {̀V o_idbr AgVm {̀Umar ]{arO ZD$ (qH$dm ZD$¿`m [yU© [Q>rVrb) Ag{b Va À`m oXb{Î`m gß[yU©
gßª {̀bm ZD$Z{ oZïe{f ^mJ OmVm{.

AmVm Am[U `m oZ`_mM{ C[`m{OZ Agb{br H$mhr CXmhaU{ [mȟ. 67,   245,   3762,   508413465 `m[°H$s
H$m{UÀ`m gßª`mßZm 9 Z{ oZïe{f ^mJ OmVm{ V{ oZpÌMV H$Í$.

1) 67 → 6 + 7 x 1 = 13 AmoU
13 → 1 + 3 x 1 = 4

ÂhUyZ 67 `m gßª {̀bm 9 Z{ oZïe{f ^mJ OmV Zmhr H$maU gßª {̀Vrb

XeH$mßMr gßª`m + (EH$H$mßMr gßª`m x gßª {̀M{ d{ÓQ>Z_≤)

(OmZ{dmar$ 2010)

(AßH$$25, [•> 5 V{ 7 )

*gotkhindikar@rediffmail.com
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`m ]{aO{bm (ÂhUO{ 13 qH$dm 4) ZD$Z{ ^mJ OmV Zmhr.

2) 245 → 24 + 5 x 1 = 29;
29 → 2 + 9 x 1 = 11,
11 → 1 + 1 x 1 = 2

"XeH$mßMr gßª`m + (EH$H$mßMr gßª`m x gßª {̀M{ d{ÓQ>Z_≤)' `m ]{aO{bm ÂhUO{ 29, 11 qH$dm 2 `m gßª`m ZD$¿`m [yU©
[Q>rV ZmhrV ÂhUyZ 245 `m gßª {̀bm ZD$Z{ oZïe{f ^mJ OmV Zmhr.

3) 3762 → 376 + 2 x 1 = 378
378 → 37 + 8 x 1 = 45
45 → 4 + 5 x 1 = 9

"XeH$mßMr gßª`m + (EH$H$mßMr gßª`m x gßª {̀M{ d{ÓQ>Z_≤)' `m ]{aO{Z{ o_iUmË`m gßª`m AZwH$́_{ 378, 45 AmoU 9 `m
Amh{V AmoU `m gd© gßª`mßZm ZD$Z{ oZïe{f ^mJ OmVm{ ÂhUyZ 3762 `m gßª {̀bm ZD$Z{ oZïe{f ^mJ OmVm{. `m [’VrZ{ 50,
84, 13, 465 `m gßª {̀bmhr ZD$Z{ ^mJ OmVm{ Ag{ oZpÌMV H$aVm {̀V{. [aßVw darb [’VrMm C[`m{J ZD$¿`m od^m¡`V{¿`m
H$gm{Q>rgmR>r OdiMm (Short-cut) Zmhr. [aßVw H{$di oZ`_mM{ AmH$bZ H$Í$Z K{ `mgmR>r "ZD$¿`m od^m¡`V{¿`m H$gm{Q>rM{'
CXmhaU {̀W{ K{ `mV Amb{b{ Amh{. g‹`m ‡MobV Agb{br 9 Mr od^m¡`V{Mr H$gm{Q>r Iy[M gai AmoU AmH$bZ gwb^
Amh{.

‡MobV H$gm{Q>r :
i) oXb{Î`m gßª`{Vrb gd© AßH$mßMr ]{arO ZD$ (qH$dm ZD$¿`m [yU© [Q>rVrb) Ag{b Va oXb{Î`m gßª`{bm ZD$Z{

oZïe{f ^mJ OmVm{.
qH$dm

ii) oXb{Î`m gßª {̀M{ "AßH$_yi (Digital Root)' ZD$ Ag{b Va À`m gßª`{bm ZD$Z{ oZïe{f ^mJ OmVm{. (AßH$_yi
ÂhUO{ gßª {̀Vrb AßH$mßMr EH$AßH$s ]{arO)

`mZßVa Am[U 19 M{ d{ÓQ>Z_≤ AmoU 19 Mr od^m¡`V{Mr H$gm{Q>r bjmV K{D$. À`mgmR>r [wT>rb gmaUrM{ H$miOr[yd©H$
oZarjU H$am. (19 M{ d{ÓQ>Z_≤ = EH$moYH{$U [yd}U = XeH$mßMr gßª`m + 1 = 02)

19 Mm [mT>m XeH$mßMr gßª`m + EH$H$ÒWmZMm AßH$ x 19 M{ d{ÓQ>Z_≤

19 1 + 9 x 2 = 19

38 3 + 8 x 2 = 19

57 5 + 7 x 2 = 19

76 7 + 6 x 2 = 19

95 9 + 5 x 2 = 19

114 11 + 4 x 2 = 19

133 13 + 3 x 2 = 19

152 15 + 2 x 2 = 19

171 17 + 1 x 2 = 19

190 19 + 0 x 2 = 19
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`m gmaUrdÍ$Z Am[Î`m Ag{ bjmV {̀V{ H$s, EH$m{Urg¿`m [mT>ÁmVrb H$m{UÀ`mhr gßª {̀¿`m EH$H$ÒWmZ¿`m AßH$mMr
Xwfl[Q> À`mM gßª {̀¿`m XeH$mß¿`m gßª {̀V o_idbr AgVm ‡À {̀H$ d{ir {̀Umar ]{arO 19 Amh{. `mdÍ$Z Am[Î`mbm 19 ¿`m
od^m¡`V{Mr EH$ H$gm{Q>r ghO g_OmdyZ K{Vm {̀B©b.

19 ¿`m od^m¡`V{Mr H$gm{Q>r ï oXb{Î`m gßª {̀Vrb EH$H$ ÒWmZ¿`m AßH$mMr Xwfl[Q> (19 Mm d{ÓQ>Z_≤ 02 Amh{.) À`mM
gßª {̀Vrb XeH$mß¿`m gßª {̀V o_iodbr AgVm {̀Umar ]{arO 19 (qH$dm 19 ¿`m [yU© [Q>rVrb) Ag{b Va oXb{Î`m
gßª {̀bm 19 Z{ oZïe{f ^mJ OmVm{.

AmVm Am[U 19 ¿`m od^m¡`V{Mr H$gm{Q>r H$mhr CXmhaUmß¿`m _XVrZ{ g_OmdyZ K{D$. 9478, 180139 d 363146157
`m[°H$s H$m{UÀ`m gßª`mßZm 19 Z{ oZïe{f ^mJ OmVm{ ?

1) 9478 → 947 + 8 x 2 = 963
963 → 96 + 3 x 2 = 102
102 → 10 + 2 x 2 = 14

{̀W{ 9478 bm 19 Z{ oZïe{f ^mJ OmV Zmhr Ag{ oZpÌMV[U{ ÂhUVm {̀V{ H$maU 963, 102 qH$dm 14 `m[°H$s EH$hr
gßª`m 19 ¿`m [yU© [Q>rVrb Zmhr. 963, 102 qH$dm 14 `m gßª`m (XeH$mßMr gßª`m + EH$H$ ÒWmZ¿`m AßH$mMr Xwfl[Q>) `m
gyÃmZ{ o_imb{Î`m gßª`m Amh{V.

2) 180139 → 18013 + 9 x 2 = 18031
18031 → 1803 + 1 x 2 = 1805
1805 → 180 + 5 x 2 = 190
190 → 19 + 0 x 2 = 19

`{W{ 19, 190, 1805 qH$dm 18031 `m gd© gßª`m EH$m{Urg¿`m [yU© [Q>rVrb Amh{V. {̀W{ XeH$mßMr gßª`m AmoU EH$H$
ÒWmZ¿`m AßH$mMr Xwfl[Q> `mß¿`m ]{aO{Z{ o_iUmË`m gßª`m 19 ¿`m [yU© [Q>rVrb AgÎ`m_wi{ 180139 `m gßª {̀bm 19 Z{
oZïe{f ̂ mJ OmVm{ Ag{ oZpÌMV[U{ ÂhUVm ̀ {V{. Vg{M 363146157 ̀ m gßª`{bmhr 19 Z{ oZïe{f ̂ mJ OmVm{ Ag{ EH$m{Urg¿`m
od^m¡`V{Mr H$gm{Q>r dm[Í$Z R>aodVm {̀V{.

Xm{Z qH$dm AoYH$ AßH$s gßª`m Am[U (10 x + y) `m ÒdÍ$[mV obhˇ eH$Vm{. Oa EH$ÒWmZMm AßH$ 9 Ag{b Va
(10 x + y) `m gßª {̀M{ d{ÓQ>Z_≤ (XeH$ÒWmZMm AßH$ + 1) hm x + 1 Amh{. ÂhUO{M 10 x + 9 `m gßª {̀M{ d{ÓQ>Z_≤ x + 1
Amh{ AmoU XeH$mßMr gßª`m x Amh{. XeH$mßMr gßª`m AmoU EH$H$ ÒWmZ¿`m AßH$mMr (x + 1) [Q> `mßMr ]{arO = [ x + 9 (x + 1) ]
= 10 x + 9 ÂhUO{ (10 x + y) `m gßª {̀Vrb y Mr qH$_V 9 Ag{b Va x ¿`m d{Jd{J˘`m qH$_Vr K{D$Z 19, 29, 39, 49,
59,... BÀ`mXr gßª`mß¿`m od^m¡`V{¿`m H$gm{Q>Ám V`ma H$aVm {̀Vrb.

29 `m gßª {̀M{ d{ÓQ>Z_≤ VrZ Amh{. ÂhUyZ 29 ¿`m od^m¡`V{Mr H$gm{Q>r [wT>rb‡_mU{ ï-

29 ¿`m od^m¡`V{Mr H$gm{Q>r ï oXb{Î`m gßª`{Vrb EH$H$ ÒWmZ¿`m AßH$mMr oVfl[Q> À`mM gßª`{Vrb XeH$mß¿`m
gßª {̀V o_idyZ {̀Umar ]{arO Oa 29 Ag{b (qH$dm 29 ¿`m [yU© [Q>rVrb Ag{b) Va oXb{Î`m gßª {̀bm EH$m{UVrgZ{
oZïe{f ^mJ OmVm{.

`m‡_mU{ ¡`m gßª`mß¿`m EH$H$ ÒWmZr 9 hm AßH$ Amh{ À`m gßª`mß¿`m od^m¡`V{¿`m H$gm{Q>Ám V`ma H$aVm {̀Vrb AmoU
ododY CXmhaUmß¿`m gmhmÊ`mZ{ À`mßMm [S>Vmimhr K{Vm {̀B©b.

[wT>rb b{ImV Am[U ¡`m _yi gßª`mß¿`m EH$H$ ÒWmZr 1, 3 qH$dm 7 h{ AßH$ Amh{V Aem gßª`m¿`m od^m¡`V{¿`m
H$gm{Q>Ám "d{ÓQ>Z_≤' `m C[gyÃm¿`m _XVrZ{ H$em V`ma H$aVm {̀Vrb V{ g_OmdyZ K{ `mMm ‡`ÀZ H$Í$.

❂                      ❂                      ❂                      ❂
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Xm{Z Hy$Q>àíZ
àm. _Zm{ha amB©bH$a*

(\$∑V ‡mWo_H$ AmoU _m‹`o_H$ oejH$mßH$aVmM)

JoUV ÂhUO{ H$m ? ¯m erf©H$mImbr _r VrZ b{I obohb{ Amh{V. V{ Am[Î`m Ã°_mogH$mVyZ H$́_eï ‡og’ Pmb{b{M
Amh{V. [U, AmVm b{I VwÂhm oejH$mßH$aVm Amh{. VwÂhr _wbmßZm oeH$dVm. AZ{H$Xm arVr oeH$dVm, ẁ∑À`m gmßJVm, [aß[a{Zß
MmbV Amb{Î`m [’Vr¿`m _mßS> `m gmßJVm, [U À`m_mJMr H$maUß VwÂhr _mhrV H$Í$Z K{ `mMm H$Yr ‡`ÀZ H{$bm Amh{ H$m ?
Vgm H{$bmV qH$dm OmUH$mamßZm odMmabßV, Va _wbmß¿`m ‡ÌZmßZm CŒmaß X{Uß VwÂhmbm gm{[ß OmB©b.

AmO Vw_¿`m[wT>ß _r H$mhr ‡ÌZ C[pÒWV H$aUma Amh{. À`mMr CŒmaß VwÂhm _m¬`mH$S>{ [mR>dm`Mr ]am{]a CŒmaß X{UmË`mßMr
Zmdß ¯m H$mobH$mVyZ ‡og’ H{$br OmVrb.

‡.1: AZ{H$Xm _wbß Am[Î`mbm ‡ÌZ odMmaVmV, "ga, A[yUm™H$mßMm JwUmH$ma H$aVmZm Am[U AßemAßemßMm JwUmH$ma H$aVm{
AmoU N>{XmN>{XmßMm JwUmH$ma H$aVm{. Vgß ]{aO{V H$m H$arV Zmhr ?'

VwÂhr À`mßZm H$m` CŒma X{Vm _bm _mhrV Zmhr. [U Xm{Z A[yUm™H$mßMr ]{arO H$aVmZmgw’m AßemAßemßMr ]{arO AmoU
N>{XmN>{XmßMr ]{arO H$aVmV. Agß CXmhaU _r VwÂhmbm X{Vm{. g_Om EH$m [arj{V ‡À {̀H$s 50 JwUmßM{ Xm{Z od^mJ Amh{V. EH$m
_wbmbm EH$m od^mJmV 35/50 JwU AmoU XwgË`m od^mJmV 45/50 JwU o_imb{. Va EHy$U À`mbm (35 + 45) / (50 + 50)
= 80 / 100 JwU o_imb{ Agß ÂhUVm H$s Zmhr ? ÂhUO{ AßemAßemßMr ]{arO AmoU N>{XmN>{XmßMr ]{arOM H{$br H$s Zmhr ?

BVHß$M H$embm gmVmR> odf` AgVrb Va gd©M odf`mß¿`m AßemßMr ]{arO H$Í$Z oVbm gd© N>{Xmß¿`m ]{aO{ZßM ^mJVmV
H$s Zmhr ? Va AmVm ‡ÌZ Agm. Agß Va Am[U Z{h_rM H$arV Ambm{ Amhm{V. [U, ¯mMß VH$m©bm [Q>{b Agß H$mhr
Ò[ÓQ>rH$aU X{Vm {̀Vß H$m ? H$s "Z{h_r AgßM H$aVmV ÂhUyZ AmÂhrhr H$aVm{', h{M CŒma ?

‡.2 : [wT>rb ^mJmH$mamßMß oZarjU H$am. VwÂhr emi{V _wbmßZm X{Vm Vgß À`mßMß Ò[ÓQ>rH$aU VwÂhr ⁄mdß, Aer _mPr A[{jm
Amh{. Vw_¿`mH$Sy>Z Iwbmg{ Amb{ H$s _J _r ‡ÌZ odMmarZ. Ogm Iwbmgm VwÂhr _wbmßZm X{Vm Vgm oXbmV Var Mmb{b.

(OmZ{dmar$ 2010)

(AßH$$25, [•> 8 )

2 4 6
3 7 3 8

-
 6

1 3
-
 1 2

1 8
-
 1 8

0 0

BWß _r EH$ ^mJmH$ma H$Í$Z XmIdbm Amh{. VwÂhr À`mVÎ`m [m`Ë`mßMm Iwbmgm
⁄m`Mm. _J _r À`mda ‡ÌZ odMmarZ. _wbmßZm dJm©V gmßJVmZm / oeH$dVmZm Ogß
gmßJVm Vgm Iwbmgm ⁄m. VwÂhmbm [mohO{ AgÎ`mg VwÂhr Xwgam H$m{UVm Var
^mJmH$ma H$Í$Z À`mMm Iwbmgm oXbmV Var Mmb{b.

(_hmod⁄mb`mßVÎ`m ‡m‹`m[H$mßZr ¯mßV ^mJ K{ `mMr A[{jm Zmhr.)

❂                      ❂                      ❂                      ❂

*_• _`r, O{Y{ZJa, o]]d{dmS>r, [wU{ - 37. ( Xya‹dZr 020 - 24220566 )
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[adm EH$ J§_VM Pmbr !
lr.lr.J.Jm{Ib{*

Z{h_r‡_mU{ "Í$Q>rZ' Mmby hm{V{. JoUV N>ßX AmZßX Ã°_mogH$mMm Om{S> AßH$ H$́.23, 24 o_imbm. ghO[U{ "Mmibm'
AmoU [aV "Í$Q>rZ'_Y{ AS>H$bm{. Xwga{ oXder _mÃ AßH$ ZrQ> "dmMbm' AmoU gd`rZwgma "gm{S>dyZ Va [hm' _Yrb
‡ÌZmßMr CŒma{ em{Yy bmJbm{. `md{ir A, B, C, D, E Ag{ [mM ‡ÌZ hm{V{, [U V{ EH$Ã ZÏhV{. [mZ 18 da A, 30 da B AmoU
33 da C, D, E. À`mVÎ`m [ohÎ`mM ‡ÌZmZß \$ma S>m{Hß$ ImÎbß ! ‡ÌZ oXgm`bm gm{[m AmoU Z{h_r¿`m AZŵ dmVbm hm{Vm,
Vm{ Agm, ""EH$m gßª {̀bm 3 Z{ ^mJ OmV Ag{b Va À`m gßª {̀Vrb AßH$mß¿`m ]{aO{bmhr 3 Z{ ^mJ OmVm{, h{ og’ H$am.''

AmVm hm ‡ÌZ ÂhUO{ 3 ¿`m od^m¡`V{¿`m H$gm{Q>rMm Ï`À`mg hm{Vm. H$gm{Q>r gdm™Zm _mohVr Amh{M. Am[U Z{h_r
dm[aV Ambm{ Amhm{V. EH$Xm À`mMr H$maU_r_mßgmhr dmMZmV Ambr hm{Vr. [U Ï`À`mgmMm odMmaM H{$bm ZÏhVm, V{Ïhmß
À`m¿`m og’V{Mm odMma XyaM amohbm. Agm{.

AmVm "JaO' oZ_m©U Pmbr. Hw$Urg{ ÂhßQ>b{ Amh{M H$s, "JaO hr em{YmMr OZZr Amh{.' Aer gmVÀ`mZ{ "JaO'
oZ_m©U H$aV amohÎ`m]‘b "JoUV N>ßX AmZßX' AmoU "JoUV oejU' `m Xm{›hr Ã°_mogH$mßZm Y›`dmX !

Aem JaOmß¿`m [yV©V{¿`m ‡`ÀZmV _r H$mhr em{Y dJ°a{ bmdbm Zmhr. [U Vm{ bmd `mgmaIm qH$oMV AZŵ d, AmZßX
_mÃ gmVÀ`mZß o_idV amohbm{̀ . Agm{. ‡`ÀZ Mmby hm{V{ [U `e, g_mYmZ o_iV ZÏhV{.

amÃr Pm{[VmZm ZmVdßS>mßMm Jm{ÓQ>rMm h≈> H$mhr d{im [wadmdm bmJVm{. À`mV AmZßXM AgVm{. AmO À`mßZm EH$ MmVẁ ©H$Wm
gmßoJVbr. "Km{S>m AS>bm, ^mH$ar H$a[br AmoU ZmJd{brMr [mZß Hw$Obr. H$maU EH$M ! Va V{ H$m{UVß ?' Jm{ÓQ>rVÎ`m
MVwamZß oXb{bß CŒma, "o\$adb{ Zmhr ÂhUyZ' AmVm Jm{ÓQ> aßJdbr H$er V{ godÒVa gmßJV ]gV Zmhr. H$maU Iar Jß_V [wT>{M
Amh{. Jm{ÓQ> E{H$Vm E{H$Vm Pm{[ {̀ `mE{dOr À`mß¿`m ‡ÌZmßZrM _mPr Pm{[ CS>dbr H$maU hÎbr _wbmßZm Km{S>m [hm`bm Var Hw$R>{
o_iVm{ ? [mohbm Va o_adUwH$rV, oMÃmV, oMÃ[Q>mV ZmhrVa _hm]i{Ìda _mW{amZgmaª`m oR>H$mUr J{Î`mda ! J∞g AmoU
Zm∞ZpÒQ>H$ VÏ`m¿`m O_m›`mV H$a[Umar amȟ ⁄m, ZwgVr ^mH$ar [hm`Mr Va _w‘m_ odH$V AmUmdr bmJV{ ! H$maU Kam{Kar
M[mÀ`mßMß am¡` ! AmoU odS>Ám¿`m [mZmßMm d{b AgVm{, À`mbm ZmJd{br ÂhUVmV, h{ Var À`mßZm H$m{U H$Yr gmßJVß ? Agm{.
Am_¿`m ZmVdßS>mV "qMQy>' _mÃ h̨ema ]aß H$m ! Vm{ ÂhUmbm, "AmOm{]m, À`m[{jm I{i `mVbm Km{S>m AS>bm, _m{]mB©b Í$gbm,
AmoU Q>m∞M©Mm oXdm bmJbm Zmhr ! H$maU EH$M ! Va V{ H$m{UVß ? Agm ‡ÌZ hdm hm{Vm' "o_Zr oVVH$sM h˛Ìema ! Vr bJ{M
ÂhUmbr, "]∞Q>ar S>mD$Z Pmbr ÂhUyZ !' AmVm À`mßMr ]∞Q>ar AmUIr [m∞da\w$b hm{Umag{ oXgy bmJÎ`mda "am_ajm' ÂhU `mbm
gwadmV H{$br AmoU am_ajm ÂhUVm ÂhUVm gd©OU Pm{[r J{bm{.

Pm{[{V [hmQ>{ _bm EH$ ^fimQ> ÒdflZ [S>bß. "‹`mZr _Zr V{ ÒdflZr' ÂhUVmV V{ H$mhr Im{Q>{ Zmhr ! ÒdflZmV o]a]b,
]mXehm¿`m Jm{ÓQ>rVbm Xa]ma ^abm hm{Vm. ]mXehm¿`m OmJr Am[b{ `.Ym|.Hw$bH$Uu ga hm{V{ AmoU À`mßZr ‡ÌZ C[pÒWV
H{$bm, 'N `m gßª {̀Vrb AßH$mßMr ]{arO M Amh{, Va M qH$dm N bm 3 Z{ ^mJ OmV Ag{b qH$dm Zg{b Va AZwH´$_{ N qH$dm M
bmhr 3 Z{ ^mJ OmVm{ qH$dm OmV Zmhr. H$maU EH$M ! Va V{ H$m{UVß ?' Pmbß ! Xa]mamV Mwi]wi gwÍ$ Pmbr. ]a{M od¤mZ bm{H$
O_b{ hm{V{.

(OmZ{dmar$ 2010)

(AßH$$25, [•> 9 V{ 18 )

*689/4 flbm∞Q> Zß.15 [Ÿ ghH$mar gm{gm`Q>r, o]]d{dmS>r, [wU{ 411037
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EH{$H$ OU {̀D$Z Am[m[b{ CŒma [Q>dyZ X{V hm{Vm. [U ]mXehmM{ g_mYmZ hm{V ZÏhV{. e{dQ>r o]a]bm¿`m CŒmamZß
]mXehmMß g_mYmZ Pmbß. o]a]bmMß CŒma hm{Vß, "]mH$s g_mZ CaV{ ÂhUyZ'. ]mXehm Iwf Pmbm _J o]a]bZßM EH$ ‡ÌZ
C[pÒWV H{$bm, "_r oXb{bßM CŒma Ag{b Agm ]mXehmß¿`m ‡ÌZmgmaIm Xwgam ‡ÌZ H$m{UVm ?' emßVVm ! ]amM d{i emßVVm.
H$m{UmbmM CŒma {̀V ZÏhVß AmoU AMmZH$ _bm CŒma gwMbß d _r Om{amV Am{aS>bm{, "3 E{dOr 9 ø`m`M{ !' "3 E{dOr 9

ø`m`M{'

AmOm{]m ! AmOm{]m ! ZmVdßS> _bm hmbdyZ CR>dV hm{Vr. _r XMHy$Z OmJm Pmbm{. AmVm ZmVdS>mßZm H$m` gmßJUma ! [U
VwÂhmbm gmßJVm{. gmßJy H$embm ! obhrVm{M ! 8 in 1 ! N `m gßª {̀Vrb AßH$mßMr ]{arO M AgVmZm

1)Oa 3/N Va 3/M 2) Oa 3/M Va 3/N

3) Oa 3  N Va 3 M 4) Oa 3  M Va 3  N

5) Oa 9/N Va 9/M 6) Oa 9:M Va 9/N

7) Oa 9  N Va 9M 8) Oa 9  m Va 9  N

`m gJ˘`mßM{ H$maU EH$M ! N d M `m[°H$s H$m{Umhr EH$mbm 3 Z{ (qH$dm 9 Z{) ^mJb{ Va CaUmar ]mH$s XwgË`mbm 3 Z{
^mJyZ CaUmË`m ]mH$r EdT>rM AgV{.

AmVm ÒdflZmV od¤mZ bm{H$mßZr H{$b{br oZd{XZß AmR>dyZ, AmR>dyZ _r obohbr Amh{V V{Ïhm Wm{S>ß\$ma... ø`mb Zm
g_OyZ ! ‡oVoH´$ {̀Mr Amem Zmhr [U A[{jm Amh{.

0) 0 = 3 x 0 + 0 ...................................................................................................................... (1)

0 x 100 = 0 x 1 = 0 = 3 x 0 + 0

0 x 101 = 0 x 10 = 0 = 3 x 0 + 0

0 x 102 = 0 x 100 = 0 = 3 x 0 + 0

0 x 10n = 0 = 3 x 0 + 0 ...................................................................................................... (2)

1) 1 = 3 x 0 + 1 ...................................................................................................................... (1)

1 x 100 = 1 x 1 = 1 = 3 x 0 + 1 .......................................................................................... (1)

1 x 101 = 1 x 10 = 10 = 3 x 3 + 1

1 x 102 = 1 x 100 = 100 = 3 x 33 + 1

1 x 103 = 1 x 1000 = 1000 = 3 x 333 + 1

1 x 10n = 10n = 3 x 333 .....(n d{im 3) + 1 ........................................................................... (2)

2) 2 = 3 x 0 + 2 ...................................................................................................................... (2)

2 x 100 = 2 x 1 = 2 = 3 x 0 + 2

2 x 101 = 2 x 10 = 20 = 3 x 6 + 2
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2 x 102 = 2 x 100 = 200 = 3 x 66 + 2

2 x 103 = 2 x 1000 = 2000 = 3 x 666 + 2

2 x 10n = 2000 .... (n ey› {̀) = 3 x 666 .... (n d{im 6) + 2 ....................................................... (2)

3) 3 = 3 x 1 + 0 ...................................................................................................................... (1)

3 x 100 = 3 x 1 = 3 = 3 x 1 + 0

3 x 101 = 3 x 10 = 30 = 3 x 10 + 0

3 x 102 = 3 x 100 = 300 = 3 x 100 + 0

3 x 10n = 3 x 1000 .... (n ey› {̀) = 3 x 1000 ....(n ey› {̀) + 0 .................................................. (2)

4) 4 = 3 x 1 + 1 ...................................................................................................................... (1)

4 x 100 = 4 x 1 = 4 = 3 x 1 + 1

4 x 101 = 4 x 10 = 40 = 3 x 13 + 1

4 x 103 = 4 x 1000 = 4000 = 3 x 1333 + 1

4 x 10n = 4 x 1000 ... (n ey› {̀) = 4000 .... (n ey› {̀) = 3 x 1333 ....(n d{im 3) + 1 ................... (2)

5) 5 = 3 x 1 + 2 ...................................................................................................................... (1)

5 x 100 = 5 x 1 = 5 = 3 x 1 + 2

5 x 101 = 5 x 10 = 50 = 3 x 16 + 2

5 x 102 = 5 x 100 = 500 = 3 x 166 + 2

5 x 103 = 5 x 1000 = 5000 = 3 x 1666 + 2

5 x 10n = 5 x 1000 .... (n ey› {̀) = 5000 ... (n ey› {̀) = 3 x 1666 .... (n d{im 6) + 2 .................. (2)

6) 6 = 3 x 2 + 0 ...................................................................................................................... (1)

6 x 100 = 6 x 1 = 6 = 3 x 2 + 0

6 x 101 = 6 x 10 = 60 = 3 x 20 + 0

6 x 102 = 6 x 100 = 600 = 3 x 200 + 0

6 x 10n = 6 x 100 .... (n ey› {̀) = 600 ..... (n ey› {̀ ) = 3 x 200 ... (n ey› {̀) + 0 ........................ (2)

7) 7 = 3 x 2 + 1 ...................................................................................................................... (1)

7 x 100 = 7 x 1 = 7 = 3 x 2 + 1

7 x 101 = 7 x 10 = 70 = 3 x 23 + 1
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7 x 102 = 7 x 100 = 700 = 3 x 233 + 1

7 x 10n = 7 x 100 ... (n ey› {̀) = 700 ... (n ey› {̀) = 3 x 233 ... (n d{im 3) + 1 .......................... (2)

8) 8 = 3 x 2 + 2 ...................................................................................................................... (1)

8 x 100 = 8 x 1 = 8 = 3 x 2 + 2

8 x 101 = 8 x 10 = 80 = 3 x 26 +2

8 x 102 = 8 x 100 = 800 = 3 x 266 + 2

8 x 103 = 8 x 1000 = 8000 = 3 x 2666 + 2

8 x 10n = 8 x 100 ... (n ey› {̀) = 800... (n ey› {̀) = 3 x 266 .... (n d{im 6) + 2 .......................... (2)

9) 9 = 3 x 3 + 0 ...................................................................................................................... (1)

9 x 100 = 9 x 1 = 9 = 3 x 3 + 0

9 x 101 = 9 x 10 = 90 = 3 x 30 + 0

9 x 102 = 9 x 100 = 900 = 3 x 300 + 0

9 x 10n = 9 x 100 ... (n ey› {̀) = 9000... (n ey› {̀) = 3 x 3000... (n ey› {̀) + 0 .......................... (2)

10) darb  (1) V{ (9) _w⁄mß_Yrb ‡À {̀H$ (1) d (2) ¿`m JoUVr oZarjUmdÍ$Z [wT>rb AZw_mZ oZKV{ :- a hm H$m{UVmhr
AßH$ Ag{b Va a bm 3 Z{ ^mJyZ CaUmar ]mH$s d a hm AßH$ EIm⁄m gßª {̀V H$m{UÀ`mhr ÒWmZr AgVmZm¿`m À`m¿`m
ÒWmoZH$ qH$_Vrbm 3 Z{ ^mJyZ CaUmar ]mH$s, `m Xm{›hr ]m∑`m g_mZ AgVmV.

11) AmVm darb _w‘m (10) dÍ$Z Ag{ ÂhUVm {̀B©b H$s `m Xm{Z ]m∑`mß[°H$s H$m{UVrhr EH$ ey›` Ag{b Va Xwgarhr ey›`
Ag{b, AmoU `m [°H$s H$m{UVrhr EH$ ]mH$s ey›` Zg{b Va Xwgarhr ey›` Zg{b.

12) darb (11) dÍ$Z o_iUmam oZÓH$f© :- a hm H$m{UVmhr AßH$ Ag{b d a x 10n hr À`mMr ÒWmoZH$H$ qH$_V Ag{b Va
a AmoU a x 10n `m[°H$s H$m{Umhr EH$mbm 3 Z{ ^mJ OmV Ag{b Va XwgË`mbmhr 3 Z{ ^mJ OmVm{ d H$m{Umhr EH$mbm 3
Z{ ^mJ OmV Zg{b Va XwgË`mbmhr 3 Z{ ^mJ OmVm{ d H$m{Umhr EH$mbm 3 Z{ ^mJ OmV Zg{b Va XwgË`mbmhr VrZZ{ ^mJ
OmV Zmhr.

13) EHy$U oZÓH$f© : N hr H$m{UVrhr gßª`m d M hr À`m gßª {̀Vrb AßH$mßMr ]{arO Ag{b Va M d N `m[°H$s H$m{Umhr EH$mbm
3 Z{ ^mJ OmV Ag{b Va XwgË`mbmhr 3 Z{ ^mJ OmVm{ d `m[°H$s H$m{Umhr EH$mbm 3 Z{ ^mJ OmV Zg{b Va XwgË`mbmhr
3 Z{ ^mJ OmV Zmhr.

14) AmVm _w‘m H́$.(0) V{ 12 ghO g_OV OmD$Z (12) V{ (13) hr CS>r Oam AdKS> dmQ>V Ag{b Va Vw_¿`m _ZmV
H$XmoMV [wT>rb eßH$m Ag{b. ar hm EIm⁄m gßI{Vrb AßH$ d ar x 10r hr À`mßMr ÒWmoZH$ qH$_V Ag{b, Va ar d
ar.10r `m[°H$s EH$mbm 3 Z{ ^mJ OmV Ag{b qH$dm Zg{b Va XwgË`mbmhr AZwH$́_{ 3 Z{ ^mJ OmVm{ qH$dm OmV Zmhr h{
[Q>V{ [U À`mdÍ$Z, Oa `m gßª {̀Vrb AßH$mßMr ]{arO M Ag{b d,
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N = an - 1.10n - 1 + an - 2 . 10n - 2 + ... + ar .10r + .... + a1 . 101 + a0 . 100 hr n AßH$s gßª`m AgyZ,
M = an - 1 + an - 2 + ... + ar + .... a1 + a0 Ag{b Va N d M gmR>r darb ‡H$maMm oZÓH$f© H$mT>VmZm Wm{S>rer
d°MmnaH$ [S>PS> hm{V{. AgVrb H$mß ? H$em ? BÀ`mXr À`mM{ Ò[Ô>rH$aU [wT>rb‡_mU{.

15) ^m¡` = ^mOH$ x ^mJmH$ma + ]mH$s; ]mH$s < ^mOH$ `mMm dm[a H$Í$.

g_Om, a0 = 3 x q0 + R0 d a0 x 100 = 3 x q0
1 + R0 ; q0 = q0

1

+ a1 = 3 x q1 + R1 d a1 x 101 = 3 x q1
1 + R1 ; q1 = q:

+ a2 = 3 x q2 + R2 d a2 x 102 = 3 x q1
2 + R2 ; q2 = q2

1

+ ........................................................................................

+ an - 2 = 3 x qn - 2 + Rn - 2 d

+ an - 2 = 3 x qn - 2 + Rn - 2 d an - 2 x 10n - 2 = 3 x q1
n - 2 + Rn - 2 ; qn - 2 = q1

n - 2

+ an - 1 = 3 x qn - 1 + Rn - 1 d qn - 1 x 10n - 1 = 3rq1
n - 1 + Rn - 1; qn - 1 = q1

n - 1

]{a{O{Z{

r = n - 1  r = n - 1 r = n - 1 r = n - 1 r = n - 1 r = n - 1

∑ ar = 3 ∑ qr + ∑ Rr d  ∑ ar x 10r = 3 ∑ q1r + ∑ Rr

r = 0 r = 0  r = 0 r = 0 r = o r = o

r = n - 1 r = n - 1

M =  ∑ ar d N =  ∑ ar x 10r À`m_wi{ M d N `mßZm 3 Z{ ^mJyZ CaUmar ]mH$s ÂhUO{M
r = o r = o

r =n -1

 ∑ Rr bm 3 Z{ ^mJyZ CaUmar ]mH$s.
r = o

CXmhaUmW© : g_Om N = 12345 d À`m_wi{ M = 1 + 2 + 3 + 4 + 5 = 15

AmVm N = 10000 + 2000 + 300 + 40 + 5

= (3 x 3333 + 1) + (3 x 666 + 2) + (3 x 100 + 0) + (3 x 13 + 1) + (3 x 1 + 2)

= 3 (3333 + 666 + 100 + 13 + 1) + (1 + 2 + 0 + 1 + 2)

= 3 (4113) + (6)

= 3 x 4115 + 0
]m∑`m g_mZ = 0 ∴ M d N `mßZm 3 Z{ ^mJ OmVm{.

M = 15 = 3 x 5 + 0 AmVm g_OyV [Q>br Ag{b !



14

16) g_Om, D hm H$m{UVmhr EH$ AßH$ Amh{ ÂhUO{M D ∈ (0, 1, 2, 3, 4, 5, 6, 7, 8, 9) d D x 10n hr Vm{ EIm⁄m gßª {̀V
AgVmZmMr À`mMr ÒWmoZH$ qH$_V Amh{ ÂhUO{M n ∈ W Va D d D x 10n `mßZm 3 Z{ ^mJb{ AgVm ]mH$s g_mZ
CaV{ h{ Binomeal og’mßVmZ{ og’ H$aVm {̀B©b. Ag{ -

g_Om, ^m¡` = ^mOH$ x ^mJmH$ma + ]mH$s ^mOH$ gyÃmZwgma

D = 3 Q + R ;   Q ∈ W, R ∈ (0, 1, 2) ....................................................................................... (1)

∴ n ∈ w Ag{b Va D x 10n = 10n (3Q + R) = 3 x Q x 10n + R x 10n

∴ D x 10n = 3 x Q x 10n + R (1 + 9)n

= 3 x Q x 10n + R ( 1 + nc1 x 9 + nC2 x 92 + ... + 9n)

= 3 x Q x 10n + R + R (nc1 x 9 + nC2 x 92 + .... + 9n)

= 3 x Q' x 10n + R + 9 R (nc1 + nc2 x 9 + ..... + 9n-1) ............................................ (2)

(1) d (2) dÍ$Z D d D x 10n `mßZm 3 Z{ ^mJb{ AgVm ]mH$s g_mZ CaV{ h{ og’.

17) AmUIr EH$ ‡H$ma [hm.

100 = 1 = 3 x 0 + 1

101 = 10 = 3 x 3 + 1

102 = 100 = 3 x 33 + 1

103 = 1000 = 3 x 333 + 1

............................................

10n = 1000 .... (n ey› {̀) = 3 x 333 ... (n d{im 3) + 1

∴ D = 3Q + R Ag{b Va D x 10n = (3Q + R) x 10n

= 3Q x 10n + R x 10n

= 3Q x 10n + R (3 x 333 ..... (n d{im 3) + 1)

= 3Q x 10n + R x 3 x 333 ....(n d{im 3) + R

= 3 x Q' + R    Q' = (Q x 10n + R x 33 ... (n d{im 3)

∴ D d D x 10n `mßZm 3 Z{ ^mJb{ AgVm CaUmar ]mH$s g_mZ AgV{ h{ og’.

18) g_e{frgßª`m qH$dm Concept of congruence in integers gßX^m©Z{ -

N = a0 + a1. 10 + a2. 102 + .... + aK - 1. 10K - 1 ; o ≤ ai < 10

M = a0 + a1 + a2 + .... + ak - 1

10 ≡ 1 (mod 3)
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ao + a1. 10 + a2 . 102 + .... + ak-1.10k-1 = a0 + a1 + a2 + .... + ak-1 (mod 3)

i.e. N ≡ M (mod.3) ∴ If 3 | N or m then 3 | M or N respectively & If 3 | N or M than 3 | M or N

respectively.

19) 1) g_Om N hr YZ[yUm™H$ gßª`m AgyZ oV¿`m AßH$mßMr ]{arO M Amh{. AmVm (1) M bm 3 Z{ ^mJ OmV Ag{b Va N
bmhr 3 Z{ ^mJ OmVm{. 2) M bm 3 Z{ ^mJ OmV Zg{b Va N bmhr 3 Z{ ^mJ OmV Zmhr. 3) N bm 3 Z{ ^mJ OmV
Ag{b Va M bmhr 3 Z{ ^mJ OmVm{ d 4) N bm 3 Z{ ^mJ OmV Zg{b Va M bmhr 3 Z{ ^mJ OmV Zmhr. `m Mmahr
odYmZmßMr og’Vm EH$mM d{ir ⁄m`Mr Ag{b Va Wm{S>gß AdKS> Ag{b [U Ae∑` Zmhr.

2) ‡À`j CXmhaU{ K{D$Z [hm. darb Mmahr odYmZ{ oZa[dmX gÀ` Amh{V Ag{ AmT>iV{. [U ! [U hr Pmbr ‡mÀ`ojH$
og’Vm. gd©_m›` og’Vm hr VmoH©$H$ Agmdr bmJV{. Vr O_V{ H$mß V{ [mh˛̀ m !

3) g_Om N _Yrb AßH$mßMr gßª`m n Amh{. _J N _Yrb gdm©V S>mdrH$S>Mm AßH$ Aey›` AgyZ À`mMr ÒWmoZH$
qH$_V, Vm{ AßH$ JwoUb{ 10n-1 Ag{b. Vg{M [wT>¿`m AßH$mMr ÒWmoZH$ qH$_V Vm{ AßH$ JwoUb{ 10n-2 Ag{b (hm
S>mdrH$Sy>Z Xwgam AßH$ d À`m[wT>rb H$m{UVmhr AßH$ ey›` Agy eH{$b) À`m[wT>¿`m AßH$mMr ÒWmoZH$ qH$_V Vm{ AßH$
JwoUb{ 10n-2 Ag{b Ag{ H$aVm H$aVm gdm©V e{dQ>Mm, ÂhUO{ EHß$ÒWmZMm AßH$ ! À`mMr ÒWmoZH$ qH$_V Vm{ AßH$
JwoUb{ 100 ÂhUO{M Vm{ AßH$ JwoUb{ 1 ÂhUO{M Vm{ AßH$ EdT>rM Ag{b.

4) AmVm, S>mdrH$Sy>Z COdrH$S>{ À`m gßª {̀Vrb AßH$ a1, a2, a3, .... AgVrb Va EHß$ÒWmZMm AßH$ an Ag{b AmoU
À`m_wi{ Vr gßª`m odÒVmnaV ÒdÍ$[mV [wT>rb‡_mU{ Ag{b.

N = a1.10n -1 + a2.10n-2 + a3.10n - 3 + ... + ax.10n - x + .....+ an - 1.101 + an.100 AmoU

M = a1 + a2 + a3 + .... + ax + ....+ an - 1 + an AWm©V a1 ≠ 0 ; 0 ≤ ax ≤ 9

5) AmVm, g_Om ax hm H$m{UVmhr AßH$ AgyZ À`mg 3 Z{ ^mJb{ AgVm ^mJmH$ma b d ]mH$s r Amh{. AWm©V r ∈
{ o, 1, 2 } ∴ ax = 3b + r

6) AmVm, 100 = 3 x 0 + 1;   101 = 3 x 3 + 1;   102 = 3 x 33 + 1; 103 = 3 x 333 + 1; 104 = 3 x 3333 +

1; Ag{ H$aVm H$aVm 10n - 1 = 3 x 333 .... (n d{im 3) + 1

7) AmVm darb 5) d 6) dÍ$Z ax x 10n - x= (3b + r) x 10n - x

= 3b x 10n - x + r x 10n - x

= 3b x 10n - x + (3 x 333 .... (n - x) d{im + 1)

= 3b x 10n - x + 3r x 333 .... (n - x) d{im + r

= 3 (b x 10n - x + r x 333 ... (n - x) d{im + r

= 3.C + r .... c hm [yUm™H$

8) ÂhUO{M ax hm H$m{UVmhr AßH$ d ax x 10 Mm [yU© KmV `mßZm ‡À {̀H$s 3 Z{ ^mJb{ AgVm ]mH$s r ÂhUO{M "g_mZ'
CaV{.

9) `mdÍ$Z Ag{ ÂhUVm {̀B©b H$s, N d M `mßZm 3 Z{ ^mJÎ`mg CaUmar ]mH$s g_mZ AgV{.
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B
D

P

Q

CR
B

10) AmVm hr g_mZ ]mH$s ey›` qH$dm Aey›` AgU{dÍ$Z M d N bm 3 Z{ ^mJ OmU{ qH$dm Z OmU{ R>a{b.

11) `mdÍ$Z M d N [°H$s H$m{Umhr EH$mbm 3 Z{ ^mJ OmV Ag{b qH$dm Zg{b Va XwgË`mbmhr 3 Z{ ^mJ OmVm{ qH$dm OmV
Zmhr, AZwH́$_{.'' h{ og’ hm{V{.

20) "gm{S>dyZ Va [hm' gmR>r _r EH$ ‡ÌZ oXbm hm{Vm. À`mVrb MyH$ XwÍ$ÒV H$Í$Z CŒmahr [wT>{ oXb{ Amh{.

XwÍ$ÒV ‡ÌZ : B _YyZ OmUma{ EH$ dVw©i g_mßVa ŵO Mm°H$m{Z ABCD ¿`m ]mOy AB, BC d H$U© BD `mßZm AZwH́$_{ P,

R d Q q]XyV N>{XV{, Va og’ H$am BP x BA + BR x BC = BQ x BD

[j : Mm°. ABCD g_mßVa ŵO Mm°. AgyZ B _YyZ OmUma{ EH$ dVw©i AB, BC d BD `mßZm AZw. P, R d Q _Y{ N>{XV{.
A-P-B, B-Q-D, B-R-C

gm‹` : BP x BA + BR x BC = BCP x BD

aMZm : PQ, QR d PR Om{S>m.

og’Vm : 1) ∠PBQ = ∠ABD EH$mM H$m{ZmMr Xm{Z Zmd{.

2) ∠PBQ = ∠QRP EH$mM Hß$gmV AmßVaoboIV H$m{Z

∴3) ∠ABD = ∠QRP odYmZ 1) d 2) dÍ$Z

4) ∠ADB = ∠DBC Ï ẁÀH́$_ H$m{Z H$gm{Q>rMm Ï`À`mg

5) ∠DBC = ∠QBR EH$mM H$m{ZmMr Xm{Z Zmd{.

6) ∠QBR = ∠QPR EH$mM Hß$gmV AmßVaoboIV H$m{Z

∴7) ∠ADB = ∠QPR odYmZ 4), 5) d 6)

8) ∆ ABD ∼ ∆ QRP odYmZ 3), 7) H$m{H$m{ H$gm{Q>r

∴9)
AB

=
BD

=
AD

= x g_Om ∴ g.oÃ.gß.]m. odYmZ 8
QR RP QP

10) ∴ QR = AB / x d RP = BD/x d QP = AD/x ∴ o].9 dÍ$Z

11) QP = AD/x = BC/x AD = BC g_mßVa ŵ.Mm°.¿`mgß.]m.

12) PQ.BR + PB x QR = BQ.PR ∴ Mm°. PQRB _‹ {̀ Q>m∞b{_rM{ ‡_{̀ .

13)
BC

. BR + PB.
AB

= BQ.
BD

∴ od. 10), 11), 12) dÍ$Z
x x x

14) BC.BR + PB.AB = BQ.BD ∴ od 13) X x

15) BP.BA + BR.BC = BQ.BD ∴ od. 14Xm{Z Hy$Q>àíZ
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A

D
C

B

E

x0

200

A
D

C

B

Q

S

P

R
r

r

a d

d

c

c

b

b

a

r

I r

689/4 flbm∞Q> Zß.15 [⁄ ghH$mar gm{gm`Q>r [wU{ 37

JoUV N>ßX AmZßX : AßH$ 23, 24, [mZ 30 gm{S>dyZ Va [hm.

‡ÌZ B: [j ∆ ABC _‹ {̀ AB = AC, B-D-C, ∠ BAD = 200, AD = AE, A-E-C

gm‹` : ∠ CDE M{ _m[ H$mT>U{.

og’Vm : 1) g_Om CDE = x0

2) ∠ B = ∠ C ∴ AB = AC ([j)

3) ∠ ADE = ∠ AED ∴ AD = AE ([j)

4) ¿`m ]m¯H$m{Zm¿`m ‡_{̀ mZwgma

∠ AED = ∠ c + x

∠ ADC = ∠ B + 200

(5) odYmZ (2) (3) (4) dÍ$Z 2x = 200     (6) x = 100

JoUV N>ßX AmZßX : AßH$ 23, 24, [mZ 33 ‡ÌZ C

‡og’ gyÃ : a3 + b3 + c3 - 3abc = (a + b + c) (a2 + b2 + c2 - ab - bc - ca)

`mdÍ$Z Oa a + b + c = 0 Va a3 + b3 + c3 - 3 abc = 0

∴ a3 + b3 + c3 = 3 abc = 3 x 4 = 12

∴ (abc = 4 [j)

‡ÌZ E)

[j : Mm°. ABCD ¿`m ]mOy AB, BC, CD d DA `m I H|$– Agb{Î`m
dVw©img AZwH́$_{ P, Q, R d S q]XyV Ò[e© H$aVmV. dVw©imMr
oÃ¡`m = r = 9 g|_r. Mm°. ABCD Mr [nao_Vr = 56 g|_r.

gm‹` : A (Mm° ABCD) = ? V{ R>aodU{.

og’Vm : 1) Ò[e©IßS>mß¿`m EH$Í$[V{M{ ‡_{̀ mdÍ$Z

AP = AS (= a g_Om), BP = BQ (= b g_Om)

CQ = CR (= C g_Om); DR = DS (= d g_Om)

2) Ò[e©oÃ¡ {̀¿`m bß]V{Zwgma IP, IQ, IR, IS AZw AB, BC, CD, DA

`mßZm bß] Amh{V.

3) A (Mm° ABCD) = A (Mm°. APIS) + A (Mm°.BQIP) + A (Mm° CRIQ) + A (Mm° DSIR)

4) 3 _Yrb COÏ`m ]mOyM{ Mmahr Mm°H$m{Z [VßJ ‡H$maM{ Amh{V.

A (Mm° ABCD) = 2 (A (∆ IAS + A (∆ IDS) + A(∆ IBQ) + A ( ∆ ICQ) ]
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❂                      ❂                      ❂                      ❂

gm{S>dyZ Va [hm (OmZ{dmar 2010)

1. ∆ ABC _‹ {̀ ∠ ABC = 1200, AC = 6, BC = 2  ∠ ACB Mm
Xŵ mOH$ AB bm D _‹ {̀ N>{XVm{. (A - D - B). CD Mr qH$_V em{Ym.

2. e{Oma¿`m AmH•$VrV ∠A =  ∠B = 1200,

EA = AB = BC = 2

CD = DE = 4

Va ABCDE `m [ßMH$m{ZmM{ j{Ã\$i ?

3. BW{ Imb¿`m AmH•$VrV XmIodÎ`m‡_mU{ 1 V{ 2000 [ ™̀V¿`m gßª`mßZr
∆ V`ma H{$bm Amh{.

[ohbr Am{i dJiVm, darb Xm{Z gßª`mßMr ]{arO Imb¿`m Am{irda K{D$Z ∆ ]Zodbm Amh{.
oÃH$m{UmMm e{dQ> H$m{UVr gßª`m Ag{b ?
CŒma obohVmZm [yU© _yigßª`mß¿`m JwUmH$mam¿`m Í$[mV obhm.
1 2 3 4 5 ............

3 5 7 9 ............
8 12 16 ............

20 28 ............
48 ............

4. Oa  α , d β h{ ax2 + 2bx + c = 0 ¿`m CH$br AgVrb Va

i)
1

,
1

`m CH$br AgUma{ g_rH$aU obhm.α β

ii) α  +
1

AmoU  β +
1

CH$br AgUma{ g_rH$aU obhm.β α
iii) α2, β2 CH$br AgUma{ g_rH$aU obhm.

5. (1 + x)n ¿`m odÒVmamVrb 3 H́$_mJV [XmßM{ ghJwUH$ 20, 35, 42 AgVrb Va n = ?

6. ax2 + bx + c = 0 `m dJ©g_rH$aUm¿`m CH$br g_mZ Ag `mgmR>rMr AQ> V`ma H$am.

E

D

C

A B

2

4 4

2

2

= 2 (
ar

+
dr

+
br

+
cr

) = r (a + b + c + d)2 2 2 2

= 9 x 56/2 = 9 x 28 = 252 Mm°g{_r.
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gm{S>dyZ Va [hm (Am°JñQ> d Am·Q>m{. 2009) Mr CÎma{
lr.dm`.S>r.X{e[mßS>{*

A) g_Om Xm{Z AßH$s gßª`m EH$H$ ÒWmZMm AßH$ b d XeH$ ÒWmZMm AßH$ a

 ∴ gßª`m = 10a + b

gßª {̀bm 3 Z{ ^mJ OmVm{.

 ∴ 10a + b = 3c (c YZ[yUm™H$)

 ∴ 9a + a + b = 3c

 ∴ a + b = 3c - 9a

 ∴ a + b = 3 (c - 3a)

[aßVw, (c - 3a) YZ[yUm™H$ hm{̀  H$maU c > 3a

∴ (c - 3a) bm 3 Z{ ^mJ OmVm{.

∴ (a + b) bm 3 Z{ ^mJ OmVm{.

B) 1. ∆ ABC _‹ {̀ AB = AC

∴ g_Om ∠ B = ∠ C = b0

2. ∆ ADE _‹ {̀ AD = AE

∴ g_Om ∠ ADE = ∠ AED = y0

3. g_Om ∠ EDC = x0

4. ∆ ADB _‹ {̀

x + y = b + 20 [ ∆ Mm ]m¯H$m{Z JwUY_© ] (1)

5. ∆ EDC _‹ {̀ y = b + x.........[ ∆ Mm ]m¯H$m{Z ] (2)

6. x + b + x = b + 20 → [ g_r 1 _‹ {̀ y = b + x R>{dyZ ]

2x = 200

∴ x = 100

∴ m ∠ EDC = 100

(OmZ{dmar$ 2010)

(AßH$$25, [•> 19 V{ 20 )

19' l’m, H$m{ohZya AmH}$S>¿`m _mJ{, oZJS>r Mm°H$, oZJS>r, [wU{ 44

A

D CB

E

20

y
y

bxb
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C) a3 + b3 + c3 - 3abc = (a + b + c) (a2 + b2 + c2 - ab - bc - ca)

[aßVw, a + b + c = 0

∴ a3 + b3 + c3 - 3abc = 0

∴ a3 + b3 + c3 = 3 abc

= 3 x 4 → (abc = 4 R>{dyZ

= 12 CŒma

E) 1. O H|$–r dVw©i

a{I AB dVw©imMr M q]XwVrb Ò[oe©H$m

∴ OM ⊥ AB

∴ A ( ∆ OAB)=
1

x OM x AB (OM oÃ¡`m
2

=
1

x r x AB (r = (oÃ¡`m _mZy)
2

2.  ABCD ¿`m Mmahr ]mOy O H|$–r dVw©im¿`m Ò[oe©H$m hm{V

∴ A (  ABCD) =
1

x r x  ABCD Mr [nao_Vr
2

=
1

x 4.5 x 56
2

=126 (g|._r.)2 CŒma

A

D C

B

O

M

❂                      ❂                      ❂                      ❂

Geometry, which is the only science that it hath pleased God hitherto bestow on mankind.

- Thomas Hobbs

❖

Equations are just the boring part of mathematics. I attempt to see things in terms of
Geometry.

- Stephen Hawkings
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gamgarÀ`m ododY àH$mam§Mr Amdí`H$Vm
S>m°.d.J. oQ>H{$H$a*

(oZd¥Îm àmÜ`m[H$ d JoUV od^mJ à_wI, B§oS>`Z BpÝñQ>Q>çwQ> Am°\$ gm`Ýg, ]§Jbm{a - 560012)

1. odf`-‡d{e : EIm⁄m od⁄mœ`m©bm 100 [°H$s _amR>rV 87, BßJ́OrV 75, JoUVmV 92 AmoU emÒÃ odf`mV 82 JwU
o_imb{ Va À`mM{ `m Mma odf`mß¿`m gßX^m©Vrb gamgar JwU

87 + 75 + 92 + 82
=

336
= 84

........................................................................
(1)

4 4

AgÎ`mM{ Am[U ÂhUVm{. gamgar H$mT> `mMr hr [’V gdm™Zm BVH$s [naoMV Amh{ H$s À`mV H$mhr ZdrZ oeH$ `m-
oeH$d `mgmaI{ Amh{ Ag{ dmQ>V Zmhr. hrM [’V Am[U BVa gd© oR>H$mUr AJXr ]{oX∑H$V[U{ dm[arV AgVm{. CXmhaUmW©,
EH$m dJm©Vrb 40 od⁄mœ`m™[°H$s ‡À {̀H$mMr CßMr _m{Obr Va À`m gd© _m{O_m[mßMr ]{arO H$Í$Z À`m ]{aO{bm 40 Z{ ^mJb{ H$s
À`m dJm©Vrb od⁄mœ`m™Mr gamgar CßMr o_iUma h{ AJXr Ò[Ô> AgÎ`mM{ Am[U _mZVm{. [U gd©M oR>H$mUr gamgar
H$mT> `mMr hrM arV `m{Ω` Amh{ H$m ? CXmhaUmW©, EIm⁄m g_whmVrb _mUgmßM{ gamgar CÀ[fi H$m` Amh{, qH$dm EImX{
dmhZ aÒÀ`mdÍ$Z OmVmZm aÒÀ`m¿`m oZaoZam˘`m ^mJmV oZaoZam˘`m d{JmZ{ OmV Ag{b Va À`m dmhZmMm gamgar d{J
H$m` Ag{b h{ ‡˝ _hŒdmM{ Amh{V `mV H$m{Umbmhr H$gbrhr eßH$m Ag `mM{ H$maU Zmhr. `m d Aem ‡H$ma¿`m BVa
‡˝mßgmR>r gamgar H$mT> `mMr H$m{UVr [’V dm[amdr V{M V[mgyZ [mh `mMm `m b{ImMm C‘{e Amh{.

2. CXmhaU 1 : AmH•$Vr 1 _‹ {̀ XmIodb{bm 100 g{._r. ]mOy Agb{bm $ABCD hm Mm°ag [hm. EH$ bhmZer _wßJr A
[mgyZ Am[bm ‡dmg gwÍ$ H$aV{ AmoU ‡W_ AB, ZßVa BC, _J CA d e{dQ>r DA ̀ m ]mOyßdÍ$Z OmD$Z
A [mer [aV {̀V{. VrMm d{J AB da EH$m o_ZrQ>mbm 400 g{._r., BC da ‡oVo_ZrQ> 300 g|._r, CD
da Xa o_oZQ>mbm 200 g|._r., AmoU DA da ‡À {̀H$ o_ZrQ>mbm 100 g|._r. Amh{. Va A [mgyZ gwÍ$
hm{D$Z ABCD Mm°agm¿`m ‡À {̀H$ ]mOydÍ$Z EH{$H$Xm OmD$Z [aV A [mer {̀ `m¿`m ‡dmgmVrb À`m
_wßJrMm gamgar d{J oH$Vr ? (`m ‡dmgmV OgOg{ MmbyZ Pmb{b{ AßVa dmT>V OmB©b, VgVg{ X_ `m_wi{
_wßJrMm d{J H$_r hm{V AgÎ`mM{ oXgV Amh{.)

Am[br Z{h_rMr (1) gmaIr arV dm[Í$Z

400 + 300 + 200 + 100
=

1000
= 250 g|._r./o_ZrQ>

...........................................
(2)

4 4

Agm _wßJrMm gamgar d{J AgÎ`mM{ ]a{MOU gmßJVmV. [U AmVm d{JmMr _wb ŷV Ï`mª`m dm[Í$Z hm gamgar d{J H$mT>bm
Va H$m` CŒma o_iV{ V{ [mȟ`m. d{JmMr _wb ŷV Ï`mª`m Amh{ :

d{J =
H$mQ>b{b{ AßVa ......................................

(3)
V{ AßVa H$mQ>> `mg bmJUmam d{i

`m CXmhaUmVrb _wßJrZ{ H$mQ>>b{b{ EHy$U AßVa = AB + BC + CD + DA

= 400 g|._r.

(OmZ{dmar$ 2010)

(AßH$$25, [•> 20 V{ 27 )

*¤mam : S>m∞.R>H$ma, Zdm _hm¤ma aÒVm, [ŸmamO{ emi{Odi, H$m{Îhm[ya - 416012.

oQ>H{$H$ar`$ 20

D

CB

A

AmH•$Vr 1
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AmVm AB h{ 100 g|._r. M{ AßVa 400 g|._r./o_ZrQ> `m d{JmZ{ H$mQ>> `mg
100

=
1

o_ZrQ> bmJ{b.
400 4

À`mM‡_mU{ BC, CD, d DA darb ‡dmgmbm AZwH$́_{
1

,
1

, d 1 o_ZrQ> bmJ{b.
3 2

∴ Mm°agmdarb ‡dmgmg _wßJrbm bmJb{bm EHy$U d{i =
1

+
1

+
1

+ 1 =
25

o_ZrQ>{
4 3 2 12

∴ _wßJrMm gamgar d{J =
400

= 192 g|._r./o_ZrQ>   ......................................................(4)
25/12

(4) _Yrb CŒma _yb ŷV Ï`mª {̀Zwgma H$mT>b{ Amh{ d ÂhUyZ V{ `m{Ω` d ]am{]a Amh{. [U _J (2) d (4) _Yrb CŒmamV
V\$mdV H$em_wi{ ? gmhoOH$M gamgar JwU, gamgar CßMr ̀ mgmR>r dm[ab{br (1) _Yrb arV ([’V) ̀ m CXmhaUmVrb
[napÒWVrg bmJy [S>V Zgmdr. _J `m d `m ‡H$ma¿`m CXmhaUmßgmR>r gamgar H$mT> `mMr H$m{UVr [’V bmJy hm{V
Ag{b ?V{ Am[U H$mhr d{imZßVa [mȟM. _wßJr¿`m 400, 300, 200 d 100 ̀ m d{Jmß¿`m EHy$U 4 qH$_VtMr gamgar Am[Î`mbm
hdr Amh{. `m gß]ßYmV OmVm OmVm À`m Mma gßª`mßda AmYmarV [wT>rb AmH$S>{_m{S> bjmV R>{dỳ m :

4
= 192 ....................................(5)

1
+

1
+

1
+

1

400 300 200 100

¡`mßMr gamgar hdr Amh{ À`m gßª`m AmoU À`mßMr EHy$U gßª`m 4 EdT>{M dm[Í$Z (5) _‹ {̀ o_imb{b{ CŒma (4) _Yrb
CŒmamer VßVm{VßV OwiV{ EdT>{ MQ>H$Z S>m{̆ `mV d _ZmV ^aV{ h{ _mÃ Ia{ !

3. CXmhaU 2 : EH$m S>m|Jam¿`m [m`œ`m[mgyZ S>m|Ja_mœ`mda _m{Q>maZ{ Om `mgmR>r 4 oH$._r. AßVamgmR>r 1 obQ>a [{Q≠>m{b
bmJV{. À`mM _m{Q>maZ{ d À`mM aÒÀ`mZ{ V{dT>{M AßVa CVÍ$Z {̀ `mMm [aVrMm ‡dmg (S>m|Ja_mWm V{ S>m|Ja-[m`Wm) 6
oH$._r. gmR>r 1 obQ>a [{Q≠>m{b dm[Í$Z [wam H$aVm `{Vm{. Va S>m|Ja-[m`Wm V{ S>m|Ja_mWm AmoU [aV S>m|Ja_mWm V{
S>m|Ja[m`Wm hm gß[yU© ‡dmg gamgar oH$Vr oH$._r. ‡oV obQ>a XamZ{ [wam H$aVm {̀B©b ? ([aVVmZm CVma AgÎ`mZ{
H$_r [{Q≠>m{b_‹ {̀ {̀VmZmMm ‡dmg hm{D$ eH$Vm{ h{ Am[U g_Oy eH$Vm{.)

OmVmZm 4 oH$._r./obQ>a AmoU {̀VmZm ‡oV obQ>a 6 oH$._r. `m Xm{Z Xa XmIodUmË`m gßª`mMr gamgar hdr Amh{.
(1) _Yrb ‡H$ma¿`m gyÃmZ{

4 + 6
= 5 oH$._r./obQ>a   ...............................................................................(6)

2

h{ CŒma o_i{b. h{ CŒma `m{Ω` H$m A`m{Ω` h{ OmUyZ K{ `mgmR>r [w›hm EH$Xm _yb ŷV[U{ odMma H$Í$`m. À`mZwgma

_m{Q>maZ{ H$mQ>>b{b{ AßVa (oH$._r. _‹ {̀)
...........................................(7)

V{ AßVa H$mQ> `mg IMu [S>b{b{ [{Q≠>m{b (obQ>a_‹ {̀)

h{ gyÃ dm[amd{ bmJ{b.
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MT>Vr¿`m d CVaVr¿`m ‡dmgmßM{ AßVa gmaI{ AgÎ`mM{ CXmhaUm¿`m odYmZmV gmßoJVb{ Amh{. EH$d{iM{ AßVa
(ÂhUO{ S>m|Ja-[m`Wm V{ S>m|Ja_mWm, AWdm S>m|Ja_mWm V{ S>m|Ja[m`Wm) x oH$._r. AgÎ`mM{ _mZỳ m (OÍ$a ZgÎ`mZ{ hr

_mohVr ‡˝m¿`m odYmZmV oXb{br Zmhr). OmVmZm ‡oVobQ>a 4 oH$._r. OmV AgÎ`mZ{, OmVmZm¿`m x oH$._r. gmR>r
x
4

obQ>a [{Q≠>m{b bmJUma. À`mM‡_mU{ CVaVmZm
x

obQ>a [{Q≠>m{b bmJ{b. ÂhUyZ (7) dm[Í$Z
6

gamgar Xa =
2x

=
2

=
2

=
24

= 4.8 oH$._r/obQ>a  ...........(8)
x + x 1 + 1 5 5
4 6 4 6 12

(6) d (8) `m Xm{Z CŒmamVrb o^fiV{Mm ZrQ> OmJÍ$H$[U{ odMma H$am. (2) d (4) `m CXmhaU 1 _Yrb CŒmamV
V\$mdV AmT>ibr Vg{M CXmhaU 2 _‹ {̀hr Pmb{ Amh{. (5) ‡_mU{M CXmhaU 2 _‹ {̀hr AmT>ib{Î`m

2
= 4.8 ..........................................................................(9)

1
+

1
4 6

`m 4 d 6 `m CXmhaU 2 _Yrb C[b„Y _mohVrda AmYmnaV AmH$S>{_m{S>rH$S>{ ]maH$mB©Z{ ‹`mZ ⁄m.

4. CXmhaU 3 : (CXmhaU 2 _‹ {̀ _hŒdmMm ]Xb H$Í$Z h{ CXmhaU V`ma H{$b{ Amh{) : x oH$._r. h{ AßVa EH$Xm (S>m{Ja-
[m`Wm V{ S>m|Ja_mWm) ‡À {̀H$ oH$._r.gmR>r 6 obQ>a [{Q≠>m{b dm[Í$Z d XwgË`m d{ir V{M AßVa (S>m|Ja_mWm V{ S>m|Ja-
[m`Wm) Xa oH$._r.gmR>r 4 obQ>a [{Q≠>m{bMm C[`m{J H$Í$Z H$mQ>b{ Va Xm{›hr d{iMm ‡dmg o_iyZ ‡À {̀H$ oH$._r.gmR>r
gamgar [{Q≠>m{b oH$Vr bmJ{b ?

CŒma : MT>Vr¿`m d{ir x oH$._r.gmR>r dm[ab{b{ [{Q≠>m{b = 6x obQ>a
[aVr¿`m d{ir x oH$._r.gmR>r bmJb{b{ [{Q≠>m{b = 4x obQ>a
EHy$U ‡dmg = 2x oH$._r.

∴ ‡oV oH$._r.gmR>r gamgar [{Q≠>m{bMm I[ =
dm[ab{b{ EHy$U [{Q≠>m{b
H$mQ>b{b{ EHy$U AßVa

=
(6x + 4x) obQ>a

= 5 obQ>a ‡oV oH$._r. ................(10)
2x oH$._r.

`m CXmhaUmV (10) _‹ {̀ o_imb{b{ CŒma (1) _‹ {̀ dm[ab{ Amh{ ̄ m ‡H$ma¿`m gamgarM{ gyÃ dm[Í$Z o_iV{. CXmhaU
2 d 3 _‹ {̀ o_imb{br CŒma{ (AZwH´$_{ (8) d (10) oZaoZam˘`m gyÃmßZr H$m o_iVmV `mMm odMma H$Í$Z R>{dm. À`mMm
Chm[m{h bdH$aM H$Í$

5. EH$ ZdrZ ‡H$maMr gamgar : 400, 300, 200 d 100 `m Mma gßª`mß¿`m (2) d (5) `m Xm{Z ‡H$ma¿`m AmH$S>{_m{S>r
Am[Î`m g_m{a Amh{V. Vg{M 4 d 5 `m Xm{Z gßª`mß¿`m (6) d (9) `m AZwH´$_{ (2) d (5) ‡H$ma¿`mM Xm{Z AmH$S>{_m{S>r
Am[U [mohÎ`m Amh{V. (2) d (6) `mß¿`m AmH$S>{_m{S>r¿`m [’VrV gmÂ` Amh{. À`m Xm{›hr ¡`m gyÃmda AmYmarV
Amh{V V{ gyÃ EH$M Amh{. (gßª`mßMr ]{arO ^mJrb{ gßª`mßMr EHy$U gßª`m h{ V{ gyÃ Amh{.) Vg{M (6) d (9) `m
AmH$S>{_m{S>tM{ gyÃ EH$M Amh{.

( ) (( ( )) )
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(1), (2) d (6) `m AmH$S>{_m{S>tZm Am[U "gamgar H$mT>U{' Ag{ ÂhUV Ambm{ Amhm{V. [U À`m ‡H$maMr gamgar
Z{h_rM `m{Ω` R>aV Zmhr h{ Am[U CXmhaU 1 d 2 `mß¿`m gßX^m©V Zm|X H{$b{ Amh{. `m CXmhaUmß¿`m ]m]VrV AZwH´$_{ (5) d
(9) `m AmH$S>{_m{S>r `m{Ω` CŒma{ X{VmV h{ Am[U OmUb{ Amh{. ÂhUyZ (5) d (9) `m EH$ ‡H$ma¿`m gamgarM Amh{V.

(1), (2) d (6) ̀ m gamgatZm "AßH$JoUVr` gamgar' qH$d "_‹`_mZ' ÂhUVmV. (5) d (9) ̀ m gamgatZm harmonic

gamgar ÂhUVmV.

Ï`m[H$arÀ`m x1, x2, x3, ...., xn `m n qH$_Vr AgÎ`mg À`mßM{ _‹`_mZ

x1 + x2 + x3 + .... + xn ....................................................................................................(11)
n

`m gyÃmZ{ AmoU À`mßMr harmonic gamgar

 n
...................................................................................(12)

1
+

1
+

1
+ ........ +

1

x1 x2 x3 xn

`m gyÃmZ{ o_iodbr OmV{.

6. _‹`_mZ d harmonic gamgar `mß¿`m dm[amVrb \$aH$ : CXmhaU 1 _‹ {̀ V{M R>amdrH$ AßVa (= 100 g|._r.)
h{ oZaoZam˘`m d{ir (AB, BC, CD, DA darb _wßJrMm ‡dmg) oZaoZam˘`m d{JmZ{ H$mQ>b{ J{b{ Amh{. CXmhaU 2 _‹ {̀
V{M R>amodH$ AßVa (S>m|Ja_mWm d S>m|Ja[m`Wm `mß_Yrb AßVa x oH$._r.) oZaoZam˘`m d{ir (MT>VmZm, CVaVmZm)
oZaoZam˘`m [{Q≠>m{b-dm[am¿`m XamZ{ (‡oV obQ>a 4 oH$._r., ‡oV obQ>a 6 oH$._r.) H$mQ>b{ J{b{ Amh{. Aem ‡H$ma¿`m
[napÒWVrV gamgar H$mT> `mgmR>r harmonic gamgar dm[aVmV, H$maU Aem d{ir VrM gamgar `m{Ω` AgÎ`mM{
Am[U _yb ŷV‡H$ma{ V{ ‡˝ gm{S>dyZ g_OyZ K{Vb{ Amh{.

CXmhaU 3 _‹ {̀ gamgar H$mT>VmZm N>{XmV oH$._r. Amh{V AmoU `m EH$H$m¿`m gßX^m©V `m CXmhaUmV Xm{›hr d{iMm
‡dmg (MT>VrMm d CVaVrMm) g_mZ oH$._r.Mm (= x oH$._r.Mm) Amh{. `m CbQ> CXmhaUmV 2 _‹ {̀ gamgar H$mT> `mgmR>r

N>{XmV obQ>a Amh{V AmoU MT>VrgmR>r d CVaVrgmR>r d{Jd{J˘`m obQ>a [{Q≠>m{bMm (AZwH$́_{
x

d
x  )

4            6

dm[a H{$bm J{bm Amh{. ÂhUyZ CXmhaU 3 d 2 _‹ {̀ AZwH$́_{ _‹`_mZ d harmonic gamgar ]am{]a CŒma{ X{VmV. AmVm Ag{
g_Om H$s Am[U XwgarH$S>{ H$m{R>{Var OmV AgyZ OmVmZm d {̀VmZm AZwH$́_{ ‡oVobQ>a 4 d ‡oVobQ>a 6 oH$._r.M OmD$
eH$V Amhm{V; AmoU OmVmZm d {̀VmZm ‡À {̀H$ d{ir g_mZ _m[mM{ (g_Om 12 obQ>a) [{Q≠>m{b dm[ab{ Amh{. Va OmVmZmMm
‡dmg ‡oVobQ>a 4 oH$._r.‡_mU{ 48 oH$._r. d {̀VmZmMm ‡dmg ‡oVobQ>a 6 oH$._r. ‡_mU{ 72 oH$._r. hm{B©b. ( {̀VmZm
Am[U bmß]¿`m _mJm©Z{ [aVbm{ Ag `mMr e∑`Vm Amh{.) ÂhUO{ `m OmVm {̀Vm¿`m EHy$U ‡dmgmV H$mT>b{b{ AßVa = 48 +
72 = 120 oH$._r. d IoM©b{b{ [{Q≠>m{b = 24 obQ>a. ÂhUyZ gamgar = 120/24 = 5 oH$_r ‡oV obQ>a, O{ 4 d 6 M{ _‹`_mZ
Amh{. Agm Amh{ CXmhaU 2 d 3 _Yrb _hŒdmMm \$aH$.

`m odd{MZmM{ VmÀ[ ©̀ h{ H$s gamgar ÂhUyZ _‹`_mZ H{$Ïhm dm[am`M{ AmoU harmonic gamgar H{$Ïhm dm[am`Mr
`m]‘b Am[U OmJÍ$H$ Agb{ [mhrO{.
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7. AmUIrZ EH$m oZam˘`m ‡H$maMr gamgar (_‹`H$) :

CXmhaU 4 :AH$am Ï`∑VtM{ _mgrH$ CÀ[fi (Í$[`mß_‹ {̀) [wT>rb‡_mU{ Amh{.

100, 150, 750, 2000, 3000, 5000, 11000, 1 bmI, 2 bmI, 3 bmI, 5 bmI

Va À`mßM{ gamgar _mogH$ CÀ[fi oH$Vr ?

`m CÀ[fimß¿`m aH$_mßMr gamgar H$mT> `mgmR>r _‹`_mZ ÂhUO{M (1) gmaI{M ÂhUO{M (11) h{ gyÃ dm[aÎ`mg Vr
gamgar {̀B©b :

100 + 150 + 750 + 2000 + 3000 + 5000 + 11000 + 1 bmI + 2 bmI + 3 bmI + 5 bmI
= 1,02,000

11

AmVm ¡`m Ï`∑VtM{ CÀ[fi 100, 150, 750 Aem ‡H$ma{ H$_r Amh{ À`mßZm Jar] ÂhUmd{ bmJ{b. `m Jar]mß¿`m —Ô>rZ{ `m
11 Ï`∑Vt¿`m g_whmM{ gamgar CÀ[fi 1,02,000 Amh{ Ag{ ÂhUU{ À`m Jar]mß¿`mda A›`m` H$a `mgmaI{ hm{B©b. Aem‡H$ma{
gamgar CÀ[fi dJ°a{ AmH$S>{_m{S>r H{$di AmH$S>{_m{S>r H$a `mgmR>r H{$Î`m OmV ZmhrV Va `m d BVa Aem ‡H$ma¿`m gamgar,
H$mhrVar AmoW©H$ R>m{g oZU©̀  K{ `mgmR>r emgZ, `m{OZm Am`m{J BÀ`mXr gßÒWm d A‰`mg JQ>mß_‹ {̀ dm[aÎ`m OmVmV.
Aem d{ir oZU©̀  `m{Ω` Agm`bm hd{ AgVrb, ÂhUO{ ¡`m CÀ[fi JQ>mVrb bm{H$mß¿`m ^Î`mgmR>r V{ oZU©̀  K{Vb{ OmVmV,
À`m JQ>mVrb bm{H$mßZm À`m oZU©̀ mßMm IamM \$m`Xm Ïhm`bm hdm Ag{b Va gamgar gmaI{ oZX}emßH$ `m{Ω` Ag{M Agm`bm
hd{V. À`m gßX^m©V X{emV ]h̨Ym Jar] d _‹`_ CÀ[fi dJu` A_m[ d lr_ßV _yR>^a AerM pÒWVr AgV{. À`m_wi{ _yR>^a
lr_ßVmß¿`m _m{R>_m{R>Ám CÀ[fimß_wi{ gd© X{emVrb bm{H$mß¿`m CÀ[fimMr gamgar dÒVwpÒWVrMm od[`m©g H$aUmar AgVm H$m_m
Z {̀. _‹`_mZ ‡H$maMr gamgar Vgm od[`m©g H$Í$Z A›`m` H$Í$ eH$V{. _‹`_mZ h{ dÒVw¿`m JwÍ$Àd_‹`mgmaI{ Amh{.
dÒVwMm JwÈVd_‹` hm dÒVwVrb OS> ^mJmH$S>{ AgVm{. À`mM‡_mU{ CÀ[fimß¿`m gamgar¿`m ]m]VrV _‹`_mZ CÀ[fim¿`m
_m{R>_m{R>Ám qH$_VrH$S>{ Am{T>b{ OmV{. ÂhUyZ oZaoZam˘`m JQ>mVrb bm{H$mß¿`m ododY CÀ[Zmß]‘b¿`m _mohVrdÍ$Z gamgar
ÂhUyZ _‹`_mZ `m{Ω` ZgV{. À`mgmR>r "_‹`H$' ZmdmMr AmUIrZ EH$ oZam˘`m ‡H$maMr gamgar dm[abr OmV{.

oXb{Î`m gßª`m À`mß¿`m qH$_Vr¿`m MT>À`m (dmT>À`m) qH$dm CVaÀ`m H$́_mZ{ _mßS>Î`mg À`mVrb _YÎ`m gßª {̀bm (d
oXb{Î`m gßª`mßMr gßª`m g_ AgÎ`mg _YÎ`m Xm{Z gßª`mß¿`m _‹`_mZmbm) À`m gd© gßª`mßMm _‹`H$ ÂhUVmV. `m
Ï`mª`{Zwgma

5, 27, 87, 2, 13, 38, 47

`m gßª`mßMm _‹`H$ Amh{ 27, H$maU À`m gßª`m dmT>À`m H$́_mZ{ _mßS>Î`mg Vr _mßS>Ur hm{B©b : 2, 5, 13, 27, 38, 47,
87 d À`mVrb _Ym{_YMr gßª`m Amh{ 27. Vg{M 104, 28, 57, 23, 4, 18 `m gßª`m (¡`mßMr gßª`m 6 ÂhUO{ g_ Amh{)
CVaÀ`m H´$_mZ{ _mßS>Î`mg 104, 57, 28, 23, 18, 4 hr _mßS>Ur o_i{b d À`mV _YÎ`m Xm{Z gßª`m 28 d 23 AgÎ`mZ{ À`mßM{
_‹`_mZ

28 + 23
=

51
= 25.5 hm{B©b d ÂhUyZ oXb{Î`m 6 gßª`mßMm _‹`H$ 25.5 hm{B©b.

2 2

8. dOZr gamgar (weighted average) :  EH$m gßÒW{V ]m{S>m©Mr XhmdrMr [arjm CŒmrU© Pmb{Î`m od⁄mœ`m™Zm Zm{H$ar
o_iy eH$V{. À`mgmR>r BßJ́Or, _amR>r, JoUV, BoVhmg, ŷJm{b d emÒÃ `m 6 odf`mV ]m{S>m©¿`m [arj{V o_imb{b{ JwU
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odMmamV K{Vb{ OmVmV. `mVrb ‡À {̀H$ odf`mbm ]m{S>m©¿`m [arj{V 100 [°H$s JwU oXb{ OmVmV. [U `m gßÒW{Vrb
Zm{H$argmR>r O{ kmZ bmJV{ À`m —Ô>rZ{ gd© odf`mßM{ _hŒd gmaI{ Zmhr. BßJ´Or¿`m _mZmZ{ _amR>rbm oVfl[Q> _hŒd
AgyZ BoVhmg d ŷJm{b `m Xm{Z odf`mßZm g_mZ _hŒd Amh{. BoVhmgm¿`m VwbZ{V BßJ́Orbm 2/3 _hŒd Amh{ d emÒÃ
odf`mbm BßJ́Or¿`m VwbZ{V oZÂ_{ _hŒd Amh{. JoUVmbm BßJ́Or¿`m Xwfl[Q> _hŒd Amh{.

BoVhmg d ŷJm{b `mßM{ _hŒd g_mZ AgÎ`mZ{ `m Xm{Z odf`mßM{ _hŒd ‡À {̀H$s 1 `m AßH$mZ{ XmIdy`m. À`mbm À`m
odf`mßMm _hŒd-AßH$ ÂhUỳ m. oXb{Î`m _mohVrMm dm[a H$Í$Z H$m{Ô>H$ 1 ¿`m XwgË`m Am{irV ‡À {̀H$ odf`mMm _hŒd-AßH$
XmIodbm Amh{.

H$m{Ô>H$ 1

odf` BßJ´Or _amR>r JoUV BoVhmg ^yJm{b emÒÃ

_hŒd-AßH$ 2/3 2 4/3 1 1 1/3

BoVhmgm¿`m _mZmZ{ BßJ́OrM{ _hŒd 2/3 AgÎ`mZ{ od⁄mœ`m™bm BoVhmgmV d ŷJm{bmV o_imb{Î`m JwUmßZm ‡À {̀H$s 1 Z{ d
BßJ́OrV o_imb{Î`m JwUmßZm 2/3 Z{ JwUÎ`mg À`m odf`mßZm A[{ojV _hŒd oXÎ`mgmaI{ hm{B©b d Vg{M BVa odf`mß¿`m
]m]VrV Ag{b. ¡`m od⁄mœ`m™Zr `m gßÒW{Vrb Zm{H$argmR>r AO© H{$b{ Amh{V À`mßMm JwUmZwH$́_ bmd `mgmR>r À`mßZr Xhmdr-
]m{S>m©¿`m [arj{V darb odf`mV o_iodb{Î`m JwUmßMr Z{h_r¿`m [’VrMr gamgar (= `m odf`mV o_iodb{Î`m JwUmßMr
]{arO/6) C[`m{JmMr Zmhr, H$maU gd© odf`mßM{ _hŒd g_mZ Zmhr. ‡À`{H$ odf`mM{ _hŒd, H$m{Ô>H$mV _hŒd-AßH$mZ{
XmIodb{ Amh{. À`m_wi{ ‡À {̀H$ odf`mV o_imb{Î`m JwUmßZm À`m odf`m¿`m _hŒd-AßH$mZ{ JwUyZ o_imb{Î`m gßª`mßMr ]{arO
K{D$Z Vrbm ̀ m gd© odf`mß¿`m _hŒd-AßH$m¿`m ]{aO{Z{ ̂ mJÎ`mg o_iUmË`m CŒmamg ̀ m odf`mßMr dOZr -gamgar ÂhUVmV.
g_Om "j' `m od⁄mœ`m©g BßJ́Or, _amR>r, JoUV, BoVhmg, ŷJm{b d emÒÃ `m odf`mV AZwH$́_{ 78, 80, 90, 65, 68 d 72

JwU o_imb{ AgÎ`mg

78 x
2

+ 80 x 2 + 90 x 
 4

  + 65 x 1 + 68 x 1 + 72 x 
 1

=
489

3                           3                                          3
"j'Mr dOZr-gamgar =

2
+ 2 +

4
+1 + 1 +

1
     

 19/3

3 3 3

  = 77.21

Aem ‡H$ma{ ‡À {̀H$ B¿Nw>H$ AO©XmamMr dOZr-gamgar o_idyZ À`mß¿`m AmYma{ JwUdŒmm `mXr V`ma H{$br OmV{.

Ï`m[H$-—Ô>rZ{ H$m{Ô>H$ 2 _‹ {̀ XmIodÎ`m‡_mU{ x ¿`m x1, x2, ..., xn m̀ n qH$_Vr AgyZ À`mßM{ _hŒd-AßH$ (=
dOZ{) AZwH́$_{ w1, w2, ..., wn AgÎ`mg x ¿`m dOZr-gamgarM{ gyÃ Amh{.

w1 x1 + w2x2 + .... + wnxn

w1 + w2 + ... + wn

H$m{Ô>H$ 2

x x1 x2 x3 ... ... ... ... ... xn

w w1 w2 w3 ... ... ... ... ... wn
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9. g_mam{[ : Ï`dhmamV oZaoZam˘`m [napÒWVrV oZaoZam˘`m ‡H$ma¿`m gamgË`mßMr OÍ$a ^mgV{ h{ Am[U ododY
CXmhaUmßZr ]KrVb{. À`m AZwfßJmZ{ Z{h_rMr gamgar ÂhUO{ _‹`_mZ AmoU harmonic gamgar, _‹`H$, dOZr-
gamgar `mßMr _mohVr Am[U o_iodbr. "]h̨bH$', quadratic - gamgar Ag{ AmUIrZhr gamgarM{ H$mhr ‡H$ma
ApÒVÀdmV Amh{V. À`mßMmhr [naM` H$Í$Z K{ `mMm ‡`ÀZ dmMH$mßZr H$amdm.

CXmhaU 1 _‹ {̀ gamgargmR>r N>{XmV o_ZrQ> h{ EH$H$ Amh{. V{W{ AB, BC, CD d DA `m g_mZ AßVam¿`m ‡dmgmgmR>r

oZaoZamir o_oZQ>{ (AZwH́$_{
1

,
1

,
1

1 ) bmJVmV d À`m_wi{
4 3 2

(C[od^mJ 6 _‹ {̀ MoM©Î`m‡_mU{) harmonic gamgar `m{Ω` CŒma X{V{. ¡`mßMr gamgar H$mT>m`Mr Amh{ À`m qH$_Vr Iy[M
odIwab{Î`m AgVrb Va "_‹`H$' Zm_H$ gamgar `m{Ω` R>aV{ h{ Am[U C[od^mJ 7 _‹ {̀ A‰`mogb{.

10. Òdm‹`m` : harmonic - gamgar H$m{UÀ`m [napÒWVrV `m{Ω` R>aV{ h{ _Zmda MmßJÎ`m ‡H$ma{ ‡H$fm©Z{ q]]d `mgmR>r
Imbrb ‡˝ gm{S>dm AmoU _yb ŷV odõ{fUmZ{ Vw_M{ CŒma ]am{]a Amh{ H$m V{ V[mgm :

‡˝ 1 : H{$imßM{ VrZ KS> hm{V{ d ‡À`{H$mV 24 H{$ir hm{Vr. EH$m _mUgmZ{ [ohÎ`m KS>mVrb H{$ir Xa VmgmVm 4 H{$ir
`m‡_mU{, XwgË`m KS>mVrb H{$ir ‡À {̀H$ Vmgmbm 6 H{$ir `m d{JmZ{ AmoU oVgË`m KS>mVrb H{$ir ‡oVVmg 8 H{$ir
Aem ‡H$ma{ ImÑr. gd© KS>mßMm EH$Ã odMma H$aVm À`m _mUgmZ{ Xa Vmgmbm gamgar oH$Vr H{$ir ImÑr ?

‡˝ 2 : _m{Q>maZ{ ‡dmg H$aVmZm [ohbm gß[yU© oXdg (= 24 Vmg) AmÂhr 1 obQ>a_‹ {̀ 10 Vmg `m XamZ{ ‡dmg Pmbm.
XwgË`m d oVgË`m gß[yU© oXdgmV AZwH´$_{ ‡oVobQ>a 20 Vmg AmoU ‡oVobQ>a 30 Vmg ‡dmg AmÂhr H$Í$
eH$bm{. Va h{ VrZ oXdg o_iyZ AmÂhr EH$ obQ>a_‹ {̀ gamgar oH$Vr Vmg ‡dmg H$Í$ eH$bm{ ?

❂                      ❂                      ❂                      ❂

'To some extent, everybody is a mathematician' school mathematics must endow
all students with a realisation of this fundamental truth.

- NCTM Standards.
❖

The pleasure we obtain from music comes from counting, but counting
unconsciously. Music is nothing but unconscious arithmetic.

- Leibniz
❖

Whatever your difficulties in mathematics, I can assure you, mine are far Greater.

- Albert Einstein
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àm.amYm MaU Jwám `m§M{ hmoX©H$ Ao^Z§XZ
M.Sc. Ph.D. F.N.A.Sc.

International Commission on History of Mathematics H$Sy>Z ‡m.Ama.gr.Jw·m `mßZm 2009
M{ Kenneth O. May Medal (U.K. M{ Ivor Grattan - Guinness `mß¿`m g_d{V) ‡m·.

‡m‹`m[H$ amYmMaU Jw·m, M.Sc., Ph.D., F.N.A.Sc. (o]bm© Bp›ÒQ>Q>ÁyQ> Am∞\$ Q>{∑Zm∞bm∞Or (BIT), Mesra,

amMr {̀Wrb JoUVmM{ oZd•Œm ‡m‹`m[H$, O°Z-JoUVmVrb H$m`m©]‘b 1998 M{ Kund-kund Gnyanpitha

Award ‡m· Pmb{b{, Indian Society for History of Mathematics ¿`m "JoUV-^maVr'¿`m IßS> 1 V{
27 M{ gß[mXH$, Association of Mathematics Teachers of India M{ 1994 [mgyZ 2010 [ ™̀VM{ A‹`j,
International Academy of History of Science, Pairs M{ 2002 [mgyZM{ gXÒ`, AmoU "JoUVmMm
BoVhmg' `m odf`mVrb OJ‡og’ gßem{YH$) `mßM{ da CÑ{oIb{b{ medal o_imÎ`m]‘b "JoUV : N>ßX-
AmZßX' `m _amR>rVrb Ã°_mogH$mV\}$ hmoX©H$-Ao^ZßXZ d À`mßZm À`mß¿`m H$m`m©V _Z:[yd©H$ eŵ {¿N>m. h{ medal

o_iVmZm À`mßZm o_imb{b{ citation AmÂhr Imbr N>m[rV Amhm{V. À`mVyZ À`mß¿`m H$m`m©Mr _hVr dmMH$mßZm
g_O{b. ‡W_M h{ award ^maVr` Ï`∑Vrg o_imb{ Amh{ `mMm Ao^_mZ dmQ>Vm{.

gß[mXH$

CITATION
Radha Charan Gupta was born in Jhansi. Uttar Pradesh, in 1935 and recieved his B.Sc. from

Lucknow University in 1955. He was the first-place medalist in the M.Sc. mathematics examination

at Lucknow in 1957, and earned a Ph. D. in the history of mathematics from Ranchi University in

1971. He did his dissertation work at Ranchi with the renowned historian of Indian mathematics

T.A. Saraswati Amma, author of 'Geometry in Ancient and Medieval India', in honor of whom he

later endowed the annual Memorial Lecture of the Kerala Mathematical Association. After serving

as a Lecturer at Lucknow Christian College in 1957-58, he joined the faculty in mathematics of

Birla Institute of Technology, Ranchi. He bacame a full pofessor at BIT in 1982, and emeritus

professor (at the mandatory retirement age of 60 years) in 1995. He currently conducts his

extensive and varied reserch and service activities under the aegis of the Ganita Bharati Institute

at his  retirement residence in his native city of Jhansi.

Since the late 1960's, Prof. Gupta's research work has focused on the history of mathematics

in India, particularly the development of trigonomenty, including interpolation rules and infinite

series for trigonometric functions. Among his groundbreaking works in this field are his analysis

of Paramesvara's third-order series approximation for the sine function in the fifteenth century

(OmZ{dmar$ 2010)

(AßH$$25, [•> 28 V{ 30 )
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("An Indian form of third order Taylor series approximation of the sine", Historia Mathematical
(1974), 287-289) and his examination of the eighth century methods of Govindasvamin for

interpolating in sine tables ("Fractional parts of Aryabhata's sines and certain rules found in

Govindasvamin's Bhasya on the Mahabhaskariya", Indian Journal of History of Science 6 (1971),

51-59). Prof. Gupta's recent publications (the whole corpus of which now totals over 500 items)

include "Historiography of Mathematics in India" (ch. 18) in Dauben and Scriba, eds., Writing the
History of Mathematics : Its Historical Development (Basel, 2002), pp. 307-315; "Area of a bow-

figure in India", in Burnett et al., eds, Studies in the History of Exact Sciences in Honour of David
Pingre (Leiden, 2004), pp. 517-532; "A little-known 19th-century study of Ganita-sara-sangraha",
Arhat Vacana 14, 2-3 (2002), 101-102.

Besides skilfully analyzing many hitherto unknown ingenious mathematical formulas in

elliptical Sanskrit verses, Prof. Gupta has published several key papers on the remarkable

mathematical discoveries of the Jaina tradition, many of which had been almost inaccessible to

anyone except specialists in the Jaina canon in Prakrit. This "bridge-building" approach has

characterized Prof. Gupta's research in general : whether explaining Sanskrit algorithms for a

modern mathematical audience, surveying the twentieth-century Indian doctoral research on

history of mathematics, tracing the influence of Indian mathematical discoveries in foreign

traditions, or expounding Jaina, Buddhist or Hindu cosmological theories in the context of early

Indian work with transfinite quantities, he has combined scrupulous textual scholarship and expert

mathematical exegesis with clear and comprehensible exposition, serving the needs of general

audience and specialist researcher alike. No scholar in the twentieth century has done more to

advance widespread understanding of the development of Indian mathematics—and that, in a

century that spanned (most of) the working lifetimes of researchers such as S. Dvivedi, B. Datta

and A. N. Singh, K. S. Shukla, A. K. Bag, Saraswati Amma, David Pingree and K. V. Sarma, is

saying something.

Prof. Gupta has added to his research and teaching record a long list of labors in professional

service, expanding awareness of the history of mathematics in general and of Indian mathematics

in particular. In 1991 he was elected a Fellow of the National Academy of Sciences, India, and in

1994 he became President of the Association of Mathematics Teachers of India, a position which

he still holds. He became a Corresponding Member of the International Academy of History of

Science in February 1995. In 1979 he began his decades-long service as founding editor of the

journal Ganita Bhârati (“Indian Mathematics”), in which he has published scores of articles and

reviews under his own name and the pen name “Ganitanand” (“joy of mathematics”). His

pedagogical publications and lectures in English and Hindi, as well as his sponsorship of numerous

endowed lectures, have greatly increased the prominence of history of mathematics in Indian

mathematics education and scholarship. Today, we are also pleased to recognize Radha Charan
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Gupta with the highest honor in the history of mathematics, the Kennth O.May Prize and

Medal, awarded for lifetime scholarly achievement and commitment to the field.

(Read by ICHM Chair Prof.Karen Parshall)

`m medal  gß]ßYr H$mßhr _mohVr
In 1989, the International Commission for the History of Mathematics awarded, for the first time,

the Kenneth O. May Prize in the History of Mathematics. This award honors the memory of Kenneth

O.May, mathematician and historian of mathematics, who was instrumental in creating a unified

international community of historians of mathematics through his tireless efforts in founding in 1971

the International Commission for the History of Mathematics and in 1974 the ICHM's journal, Historia

Mathematica. The Kenneth O.May Prize has been awarded every four years since 1989 to the historian

or historians of mathematics whose work best exemplifies the high scholarly standards and intellectual

contributions to the field that May worked so hard to achieve. To date, the following distinguished

historians of mathematics have been recognized for their work through receipt of the Kenneth O.May

Prize which includes a medal cast in bronze and designed by the Canadian sculptor, Salius Jackus :

1989 : Dirk J. Struik (U.S.) and Adolf P.Yushkevieh (U.S.S.R.)

1993 : Christoph J.Scriba (Germany) and Hans Wussing (Germany)

1997 : Rene' Taton (France)

2001 : Ubiratan D'Ambrosio (Brazil) and Lay Yong (Singapore)

2005 : Henk Bos (The Netherlands)

2009 : Ivor Grattan-Guinness (U.K.) and Radha Charan Gupta (India)

❂                      ❂                      ❂                      ❂

Life is good for only two things, discovering mathematics & teaching
mathematics.

- Simeon Poisson
❖

The moving power of mathematical invention is not reasoning but
imagination.

- Augustu D Morgan
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2 d 3 À`m KmVmH$m§Mr H$am_V
‡m.gw.am.Om{er*

8 dr ¿`m Vg{M [wT>rb dJm©V oeH$UmË`m Odi Odi gd©M od⁄mœ`m™Zm, KmVmßH$mMr Am{iI Pmb{br AgV{. KmVmßH$mßM{
oZ`_ H$XmoMV À`mßZm _mhrV ZgVrb. KmVmßH$mM{ C[`m{J [wÓH$i Amh{V. H$mhr _m{R>Ám gßª`m KmVmßH$mßMm C[`m{J H$Í$Z
gßoj· [U{ obohVm {̀VmV. CXmhaUmW© 1 ¿`m [wT>{ eß̂ a ey›` hr gßª`m 100 Mm 50 dm KmVmßH$ qH$dm 10000 Mm 25 dm
KmVmßH$ K{D$Z Ï`∑V H$aVm {̀V{.

`m b{ImV Am[U \$∑V 2 d 3 M{ oZaoZami{ KmVmßH$ K{D$Z ‡À {̀H$ YZ[yUm™H$ gßª`m, H{$di AoYH$ d CU{ oM›hmßMm
C[`m{J H$Í$Z H$er _mßS>br OmD$ eH$V{ h{ [mhUma Amhm{V, d `mMm C[`m{J, Xm{Z [maS>{ AgUmË`m VamOybm bmJUmar [U
Ï`dhmamV ‡MobV ZgUmar dOZ{ H$er o_iodVm  {̀VmV h{ hr godÒVa [mhUma Amhm{V.

gd© [́W_ 2 M{ KmVmßH$mMm odMma H$Í$.

1, 2, 4, 8, 16, 32, 64,.....B. gßª`m dmÒVodH$ 2 M{ 0, 1, 2, 3, 4, 5, 6, .... B.AZwH´$_{ KmVmßH$ Amh{V. ÂhUO{M
1 = 20, 2 = 21, 4 = 22, 8 = 23 B. Am[U (1, 2, 4, 8, 16, ....) `m gßMmbm gm{̀ r gmR>r A Zmd  X{D$ ÂhUO{M A = (1,
2, 4, 8, 16, ...). A hm AZßV gßM Amh{. Vg{M  Z°goJ©H$ gßª`m qH$dm YZ[yUm™H$s gßª`m¿`m gßMmbm N h{ Zmd X{D$ ÂhUO{M

N = (1, 2, 3, 4, 5, ....)

A _Yrb gßª`m d '+' oM›h (]{aO{M{ oM›h) `mßMmM H{$di C[`m{J H$Í$Z N _Yrb [À́ {̀H$ gßª`m Ï`∑V H$aVm {̀V{.
Og{1 = 20, 2 = 21, 3 = 20 + 21, 4 = 22, 5 = 20 + 22, 6 = 22 + 21, 7 = 20 + 21 + 22, 8 = 23, 9 = 23 +
20 B. Am[U 1 V{ 9 [ ™̀V¿`m gd© gßª`m 2 M{ KmVmßH$ d '+' oM›h `mßMm C[`m{J H$Í$Z H$em obhmd`m¿`m h{ [mohb{. `m
Jm{Ô>rMm C[`m{J H$Í$Z 10 d 10 ¿`m [wT>rb Z°goJ©H$ gßª`m gw’m Aem [’VrZ{ obohVm {̀VmV. CXmhaUmW©

10 = 23 + 21, 19 = 24 + 21 + 20  B.

H́$_mZ{ `m gßª`m Aem [’VrZ{ obohU{ gm{[{ Amh{. [U EImXr _m{R>r gßª`m CXmhaUmW© 273, hr gßª`m 2 M{ KmVmßH$ d
'+' oM›h `mßMm C[`m{J H$Í$Z H$er _mßS>md`mMr  d Vrhr H$_r d{imV hm ‡ÌZ O{Ïhm Am[Î`m g_m{a C^m amhVm{, V{Ïhm H$mhr
dmMH$ JS>]Sy> eH$VmV. `mda EH$ N>mZ [°H$s Vm{S>Jm Amh{.

273 _YyZ A `m gßMmVrb H$m{UVr _m{R>ÁmV _m{R>r gßª`m dOm H$aVm {̀V{ d dOm]mH$s _mÃ 0 qH$dm YZ gßª`m Ambr
[mohO{, `mMm odMma H$am. Am[Î`m bjmV `{B©b H$s 256 hr gßª`m Aer Amh{ H$s Or 273 _YyZ dOm H{$br AgVm
dOm]mH$s YZ gßª`mV {̀V{. 273 - 256 = 17. ÂhUO{M

273 = 256 + 17 = 256 + 16 + 1.

256, 16  d 1 `m oV›hr gßª`m A _Yrb KQ>H$ Amh{V. ÂhUyZ Am[U ÂhUy eH$Vm{ H$s

273 = 256 + 16 + 1 = 28 + 24 + 20.

(OmZ{dmar$ 2010)

(AßH$$25, [•> 31 V{ 34 )

8, "H$_©̀ m{J', VmaH$ H$m∞bZr, am_H•$ÓU o_eZ Aml_mg_m{a, [{Q≠>m{b [ß[m¿`m_mJ{, ]rS> diU aÒVm, Am°aßJm]mX - 431005.
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hrM Jm{Ô> 273 [{jm _m{R>Ám gßª`m gmR>r gw’m C[`m{Jr [S>V{.

CXm. 2416 = 2048 + 368 .................................................................... (1)

= 2048+ 256 + 112 ........................................................... (2)

= 2048 + 256 + 64 + 48 ................................................... (3)

= 2048 + 256 + 64 + 32 + 16 .......................................... (4)

e{dQ>¿`m [m`ar [ ™̀V H$g{ Om`M{ h{ [wÓH$i OUmß¿`m bjmV Amb{ Ag{bM. [m`ar H$́_mßH$ (1) _‹ {̀ 2048 hr A _Yrb
_m{R>ÁmV _m{R>r Aer gßª`m Amh{ H$s 2416 _YyZ dOm hm{D$ eH$V{. [m`ar H´$_mßH$ (2) _‹ {̀ 256 hr A Mr _m{R>ÁmV _m{R>r
gßª`m, Or 368 _YyZ dOm hm{D$ eH$V{. `m ‡_mU{ [m`ar H$́_mßH$ (4) _‹ {̀, COÏ`m ]mOyH$S>rb gd© gßª`m A ¿`m KQ>H$
Amh{V. H$mhr gßª`mßgmR>r 2 M{ 0 [mgyZ V{ R>amdrH$ gßª`mß[ ™̀VM{ gd© KmVmßH$ dm[amd{ bmJVmV. CXmhaUmW©;

127 = 20 + 21 + 22 + 23 + 24 + 25 + 26.

_mÃ Or gßª`m ÒdV:M A Mm KQ>H$ Amh{. oV¿`m gmR>r 2 Mm EH$M KmV [wa{gm Amh{ d '+' oM›h gw’m bmJV Zmhr. CXmhaUmW©

8 = 23,    64 = 26,    128 = 27,    1024 = 210  B.

A `m gßMmV Am[U gßª`m dmT>À`m H́$_mZ{ obohÎ`m AgyZ, 1, gm{Sy>Z, ‡À {̀H$ gßª`m, oV¿`m _mJ¿`m gßª {̀¿`m Xwfl[Q> Amh{.
`m_wi{ gßª`m EH$mZßVa EH$ d{JmZ{ dmT>V Amh{V. Ia{ ÂhUO{ A _Yrb gßª`m `m EH$ JoUV l{Ur V`ma H$aV AgyZ JwUH$
2 Amh{.

darb odd{MZm dÍ$Z Am[U Imbr oXb{bm og’mßV og’ hr H$Í$ eH$Vm{.

og’mßV 1 : N _Yrb ‡À {̀H$ gßª`m $A _Yrb H$mhr gßª {̀¿`m ]{aO{¿`m ÒdÍ$[mV EH$mM [’VrZ{ _mßS>Vm {̀V{.

EH$mM [’VrZ{ O{Ïhm ÂhQ>b{ OmV{ V{Ïhm, oXb{Î`m N _Yrb gßª {̀gmR>r, A M{ R>amdrH$ KQ>H$M ]{aO{¿`m ÒdÍ$[mV {̀VmV.
CXmhaUmW© 28 gmR>r 16, 8 d 4 h{M H{$di VrZ KQ>H$ ø`md{ bmJVmV. h{ KQ>H$ ]{aO{¿`m ÒdÍ$[mV _mJ{ [wT>{ _mßS>b{ Var
MmbV{.

AmVm Am[U 3 ¿`m KmVmßH$mMm odMma H$Í$. `mgmR>r Imbr oXb{Î`m B `m gßMmMm C[`m{J hm{Vm{.

B = { 1,3,9,27,81, ..........}

B hm AZßV gßM AgyZ, ‡À {̀H$ gßª`m hr 3 ¿`m KmVmßH$m¿`m ÒdÍ$[mV _mßS>Vm {̀V{. Og{ 1=30, 27=33,81=34 B....

AoYH$ d CU{ oM›hmßMm C[`m{J H$Í$Z N _Yb ‡À {̀H$ gßª`m Ï`∑V H$aVm {̀V{. CXmhaUmW©,

1 = 30, 2 = 31 - 30, 3 = 31,

4 = 3 + 1 = 31 + 30,   5 = 32 - 31 - 30

17 = 27 - 32 - 30, 40 = 33 + 32 + 31 + 30 B.....

O{Ïhm gßª`m 40 [{jm _m{R>Ám AgVmV V{Ïhm Aem gßª`m 3 ¿`m KmVmßH$m¿`m ÒdÍ$[mV Ï`∑V H$amd`m¿`m hm [́ÌZ gm{S>odU{
oVVH{$ gm{[{ Zmhr oOVH{$ 2 ¿`m KmVmßH$m¿`m ]m]VrV gm{[{ AgV{. [U `mgmR>r hr EH$ Vm{S>Jm Amh{. Vm{ Am[U CXmhaU
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K{D$ZM g_mOmD$Z K{ `mMm ‡`ÀZ H$Í$. g_Om, x = 420 hr N _Yrb EH$ gßª`m Am[Umg oXb{br Amh{. x Mr Xwfl[Q>
H$am. Am[Umg 2†x = 840 hr gßª`m o_iV{. AmVm B `m gßMmVrb Aer EH$ _m{R>ÁmV _m{R>r gßª`m H$mT>m Or 840 _YyZ dOm
hm{D$ eH$V{ d dOm]mH$s 0 qH$dm YZ gßª`m {̀V{. `m oR>H$mUr 729 = 36 hr gßª`m Ver Amh{, H$maU 840 - 729 = 111

AmVm, x = 420 = 729-309

= 729 - Y (g_Om) .................................................... (5)

AmVm, 2y = 2 x 309 = 618    243 = 35

ÂhUyZ y = 309 = 243 + 66

† y Mr hr qH$_V (5) _‹ {̀ R>{dm

ÂhUyZ x = 729 - 243 - 66

= 729 - 243 - Z (g_Om) ........................................... (6)

2z = 2 x 66 = 132      81 = 34

ÂhUyZ z = 66 = 81 - 15.   Mr qH$_V (6) _‹ {̀ R>{dm.

ÂhUyZ x = 729 - 243 - 81 + 15

`m [́_mU{ H$arV J{Î`mg Am[Umg e{dQ>r

420 = 729 - 243 - 81 + 27 - 9 - 3 h{ g_rH$aU o_iV{. da CÎb{I H{$b{br arV H$er V`ma Pmbr ̀ m¿`m Im{bmV
_r OmD$ Bp¿N>V Zmhr. [U e{dQ>r Am[Umg Imbr oXb{bm oZÓH$f© o_iVm{.

og’mßV 2 :
N `m gßMmVrb H$m{UVrhr gßª`m B _Yrb gßª`m d '+' AmoU '-' `m oM›hmßMm C[`m{J H$Í$Z _mßS>Vm {̀V{.

og’mßV 1 d og’mßV 2, h{ Xm{›hr og’mßV og’ H$aVm {̀VmV. `mgmR>r JoUVmVrb AZw_mZ [’VrMm (Mathematical

Induction) C[`m{J H$amdm bmJVm{.

AmVm Am[U og’mßV 1 d 2 `mßMm C[`m{J, gm‹`m VamOybm bmJUmar dOZ{ H$er o_idm`Mr h{ [mh.̌

VamOy Xm{Z ‡H$maM{ AgVmV. EH$ ÂhUO{ VmU H$mQ>m d Xwgam ÂhUO{ gmYm VamOy ¡`mV Xm{Z [maS>r AgVmV( EH$m
[maS>ÁmV dÒVy  d XwgË`mV dOZ{ R>{dbr OmVmV). VmUH$mQ>ÁmgmR>r dOZ{ bmJV ZmhrV. ¡`m dÒVyM{ dOZ _m{Omd`mM{ Vr
dÒVy VmUH$mQ>Ámda R>{dm qH$dm AS>H$dm. oVM{ dOZ gmßJUmar gßª`m Am[Umg VmUH$mQ>Ámda [mhmd`mg o_iV{. Am[U
\$∑V gm‹`m VamOyMm odMma  H$aUma Amhm{V. `mgmR>r Imbr oXb{bm gßM odMmamV ø`m.

C = { 1 J́∞_, 2 J́∞_, 4 J́∞_, 8 J́∞_, 16 J́∞_, 32 J́∞_, 64 J∞́_,} C _‹ {̀ EHß$Xa 7 dOZ{ Amh{V d gd© dOZmßMr ]{arO
127 J́∞_ ^aV{. 10 J́∞_Mm EH$ Vm{im Ag{ J•ohV YaÎ`mg 12 Vm{i{ d 7 J́∞_ EdT>{ hm{VmV. C _Yrb H{$di 7 dOZmßMmM
C[`m{J H$Í$Z 1 [mgyZ 127 J́∞_ [ ™̀VMr H$m{UVrhr dÒVy, VamOyMm EH$XmM C[`m{J H$Í$Z _m{OyZ X{Vm {̀V{. `mgmR>r og’mßV
1 Mm C[`m{J H$am. g_Om Am[Umg 25 J́∞_ gm{Z{ qH$dm VÀg_ dÒVy odH$V ø`md`mMr Amh{. AmVm 25 = 16 + 8 + 1.
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ÂhUyZ VamOy¿`m EH$m [maS>ÁmV 16 J́∞_, 8 J́∞_, d 1 J́∞_, hr VrZ dOZ{ Q>mH$m, d XwgË`m [maS>ÁmV gm{Z{ qH$dm VÀg_ dÒVy
KmbV amȟZ, Xm{›hr [maS>r g_ [mVirV Amb{ H$s dÒVyM{ dOZ gw’m 25 J́∞_ Agb{ [mohO{ h{ CKS> Amh{. 1 J́∞_, 2 J́∞_, 4
J́∞_, B. E{dOr 1 oH$bm{J́∞_, 2 oH$bm{J́∞_, 4 oH$bm{J́∞_, Aer dOZ{ K{Vbr Va Am[U _m{R>Ám VamOy¿`m gmÙ`mZ{ 1 V{ 127

oH$bm{J∞́_, [ ™̀V dÒVy _m{OyZ X{D$ eH$Vm{. CXm. EIm⁄mbm 45 oH$bm{ Jhy ø`md`mMm Ag{b Va, EH$m [maS>ÁmV 32 oH$bm{ J∞́_,
8 oH$bm{J´∞_, 4 oH$bm{J´∞_, d 1 oH$bm{J∞́_, Aer Mma dOZ{ Q>mH$m d XwgË`m  [maS>ÁmV Jhˇ R>{D$Z 45 oH$bm{ Jhˇ Vm{byZ X{Vm {̀Vm{.

{̀W{ 32, 8, 4 d 1 `mßMr ]{arO 45 Amh{. d h{ AßH$ og’mßV 1 Mm C[`m{J H$Í$Z o_iodbr Amh{V. Vg{M 25 J́∞_ ¿`m [Q>rV
dÒVy _m{OyZ ø`md`mMr AgÎ`mg, dOZ{ 25 J́∞_, 50 J́∞_, 100 J́∞_, B. K{D$Z Am[b{ H$m_ Am[U [ma [mSy> eH$Vm{. `m gd©
‡H$mamV dOZ{ EH$m [maS>ÁmV d dÒVy XwgË`m [maS>ÁmV h{ VÀd [mimd{ bmJV{.

og’mßV 2 Mm C[`m{J H$Í$Z Am[U dOZm¿`m gßª {̀V KQ> H$Í$ eH$Vm{. `mgmR>r dOZ{ R>{d `mgmR>r H$mhr d{im Xm{›hr
[maS>ÁmMm C[`m{J H$amdm bmJVm{. `mgmR>r Imbr oXb{bm gßM odMmamV ø`m.

D = (1 J´∞_, 3 J´∞_, 9 J´∞_, 27 J´∞_, 81 J´∞_, 243 J´∞_) ̀ mV EHß$Xa 6 M dOZ{ AgyZ, ̀ m gd© dOZmßMr ]{arO(Ï`mdhmnaH$
^mfm dm[abr Amh{) 364 J́∞_ {̀V{. `m ghm dOZmß [mgyZ 1 J́∞_ V{ 364 J∞́_ [ ™̀V dÒVyßM{ dOZ Vm{byZ X{Vm {̀V{. `mgmR>r
VamOy¿`m Xm{›hr [maS>ÁmßMm H$Yr H$Yr C[`m{J H$amdm bmJVm{. CXmhaUmW© EIm⁄mbm 14 J́∞_ gm{Z{ ø`md`mM{ AgÎ`mg
EH$m [maS>ÁmV 27 J́∞_M{ dOZ d XwgË`m [maS>ÁmV 9 J́∞_, 3 J́∞_, 1 J́∞_, Aer VrZ dOZ{ Q>mHy$Z. XwgË`m [maS>ÁmV EdT>{
gm{Z{ Q>mH$m H$s O{U{ H$Í$Z Xm{›hr [maS>{ g_ [mVirV {̀Vrb. `m [mR>r_mJ{ 14 = 27 - 9 - 3 - 1, `m oZÀ` g_rH$aUmMm
C[`m{J Pmb{bm AgyZ h{ og’mßV 2 Mm C[`m{J H$Í$Z o_iodb{ Amh{. {̀W{ Xm{›hr [maS>ÁmMm C[`m{J Pmb{bm Amh{. Oa  40

J∞́_Mr dÒVy _m{OyZ ⁄md`mMr Ag{b Va 40 = 27 + 9 + 3 + 1 `mMm C[`m{J H$Í$Z 1 J´∞_, 3 J´∞_, 9 J´∞_ d 27 J∞́_ hr Mma
dOZ{ EH$m [maS>`mV d XwgË`m [maS>ÁmV dÒVy Q>mHy$Z Am[b{ H$m`© [ma [mS>Vm `{V{. `{W{ dOZmgmR>r EH$mM [maS>ÁmMm
C[`m{J Pmb{bm Amh{ H$maU 40 = 1 + 3 + 9 + 27 `m g_rH$aUmV \$∑V '+' oM›hmMm C[`m{J Pmb{bm AgyZ EH$hr CU{
oM›h Zmhr.

EH$ Jm{Ô> dmMH$mß¿`m bjmV Amb{br Ag{b d Vr ÂhUO{ D hm gßM C [{jm bhmZ Amh{. C ¿`m gmhmÊ`mZ{ 1 J´∞_ V{ 127

J́∞_ [ ™̀VMr, 127 dOZ{ o_iVmV Va D ¿`m ghmÊ`mZ{ 1 J́∞_ V{ 364 [ ™̀VMr 364 o_iVmV Va `mMm AW©, D `m gßMmMm
C[`m{J hm OmÒV C[ ẁ∑V Amh{, H$maU dOZmßMr gßª`m H$_r d C[`m{J OmÒV.

Oa 364 J́∞_ [{jm OmÒV dOZ Agb{br dÒVy _m{OyZ ø`md`mMr Ag{b Va D _‹ {̀ dOZmMr gßª`m dmT>dmdr bmJV{.
CXmhaUmW©, D _‹ {̀ AmUIr Xm{Z dOZmMr ^a Q>mH$br Va EHß$Xa AmR> dOZ{ o_iVmV d `m 8 dOZm¿`m gmÙ`mZ{ EHß$Xa
364 + 729 + 2187 = 3280 BV∑`m J́∞_ [ ™̀VMr dÒVy _m{OVm {̀V{. D _Yrb [À́ {̀H$ dOZ (1 J́∞_ gm{Sy>Z) _mJ¿`m
dOZm¿`m VrZ [Q> Amh{ h{ dmMH$mß¿`m bjmV Amb{b{ Ag{bM. Or Jm{Ô> D ¿`m ]m]VrV VrM C ¿`m ]m]VrV oh dOZ{ dmT>dyZ
AoYH$moYH$ dOZm¿`m dÒVy Vm{bVm {̀VmV. AWm©V D hm gßM OmÒV C[ ẁ∑V Amh{ h{ CKS>M Amh{.

Ï`dhmamVhr Aer dOZ{ ‡MmamV AmUVm `{D$ eH$VmV [U À`mgmR>r gd© g_mO JoUVm¿`m X•Ô>rH$m{ZmVyZ gmja
Pmbm [mohO{. ‡MobV Í$T>r _m{S>U{ gm{[{ H$m_ Zmhr.

❂                      ❂                      ❂                      ❂
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x [m`m Agb{ë`m g§» {̀M{ (x ≠ 10) Xe_mZ g__yë` H$mT>U{
dm`≤.S>r.X{e[mßS>{*

B`ÀVm 10 dr ¿`m A‰`mgH́$_mV "o¤_mZ gßª`m' hm KQ>H$ A‰`mgmdm bmJVm{. À`mV o¤_mZgßª {̀M{ Xe_mZ g__yÎ`
R>aod `mgmR>r EH$ [’V oXb{br Amh{ Imbrb CXmhaU [hm.

‡MbrV [’V
CXm. [11100101]2 = [?]10

pÏX_mZ gßª {̀M{ odÒVmnaV Í$[ ÂhUO{M À`m gßª {̀M{ Xe_mZ g__yÎ` AgV{

[11100101]2 = [(27 x 1) + (26 x 1) + (25 x 1) + (24 x 0) + (23 x 0) + (22 x 1) + 1]10

= [229]10.

ZdrZ [’V
CXm 1 Imbrb [’VrZ{ X{Irb gm{S>odVm {̀{V{.

2 1 1 1 0 0 1 0 1
2 6 14 28 56 114 228

1, 3, 7, 14, 28, 57, 114, 229

∴ [ 11100101 ]2 = [ 229 ]10.

(i) `m [’Vr_‹ {̀ o¤_mZ AßH$ `m{Ω` AßVa K{D$Z _mßS>b{ Amh{V.

(ii) oXb{br o¤_mZ gßª`m x7
 + x6

 + x5
 + x2

 + 1 `m x `w∑V ]h˛[XrM{ ghJwUH$Í$[ Amh{ Ag{ _mZyZ AmoU ]h˛[Xrbm
(x - 2) Z{ ^mJyZ {̀Umar ]mH$s gß̊ b{fH$ ^mJmH$ma [’VrZ{ H$mT>b{br Amh{. hr ]mH$s ÂhUO{M o¤_mZ gßª {̀M{ Xe_mZ
g__yÎ` AgV{.

(iii) `m [’VrV o¤_mZ gßª {̀Mm [m`m 2 AgÎ`m_wi{ gß̊ b{fH$ ^mJmH$ma H$aVmZm ^mOH$ÒWmZr 2 hm AßH$ K{Vbm Amh{ hr
]m] dmMH$mßZr ‹`mZmV ø`mdr.

(iv) `m [’Vrbm o¤_mZ gßª {̀M{ Xe_mZ g__yÎ` R>aod `mMr "gß̊ b{fH$ ^mJmH$ma [’V' ÂhUỳ m.

[m`m 8 Agb{Î`m gßª {̀M{ (Octal Number) Xe_mZ g__yÎ` `mM [’VrZ{ R>ady.

CXm. 2 : [ 3 2 6 5 ]8 = [ ? ]10

8 3 2 6 5
24 208 1712

3 26 214 1717

∴  [ 3 2 6 5 ]8 = [ 1 7 1 7 ]10

(OmZ{dmar$ 2010)

(AßH$$25, [•> 35 V{ 36 )

19' l’m, H$m{ohZya AmH}$S>¿`m _mJ{, oZJS>r Mm°H$, oZJS>r, [wU{ 44
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[m`m 16 Agb{Î`m gßª {̀M{ (Hexa-decimal) Xe_mZ g__yÎ` R>aodU{.

CXm. 3 : [ 9 3 2 c ]16 = [ ? ]10

Q>r[ : darb gßª {̀V c h{ Aja 12 hm AßH$ Xe©odV{.

16 9 3 2 12

144 2352 37664

9 147 2354 37676

∴ [ 9 3 2 c ]16 = [ 3 7 6 7 6 ]10

10 Ï`oVna∑V H$m{UVmhr [m`m Agb{Î`m gßª {̀M{ Xe_mZ g__yÎ` R>aod `mgmR>r hr [’V AÀ ß̀V gwb^ Amh{. [aßVw
`m [’Vr _mJrb JoUVr o__mßgm (Mathematical Reasoning) [mhU{ oVVH{$M AmdÌ`H$ Amh{.

★                      ★                      ★                      ★

g_Om, p hr x [m`m Agb{Î`m gßª`m‡UmbrVrb n AßH$s Z°goJ©H$ gßª`m AgyZ gßª {̀Vrb AßH$ a1, a2, ...., an
Amh{V

p hr gßª`m Imbrb‡_mU{ obnh `mMr ‡Wm Amh{.

p = [ an an - 1 ..... a2 a1 ] x ...............................................[1]

p `m gßª {̀Vrb ‡À {̀H$ AßH$mMr ÒWmoZH$ qH$_V o^›Z AgyZ Vr Imbrb‡_mU{ R>aodVmV.

an `m AßH$mMr ÒWmoZH$ qH$_V= xn - 1 x an

Q>r[ : n hr gßª`m AßH$mMm gßª`{Vrb AZwH´$_mßH$ Xe©odV{ (COdrH$Sy>Z S>mdrH$S>{ _m{OÎ`mg) AßH$mMr ÒWmoZH$ qH$_V
Xe_mZ gßª`m AgV{.  px `m gßª {̀M{ odÒVmnaV Í$[ Imbrb‡_mU{ obnhVmV.

px = [(xn - 1 x an1) + (xn - 2 x an - 1) + ..... + (x1 x a2) + (x0 x a1)]10

gßª`m H$m{UÀ`mhr ‡Umbrer gß]ßoYV Agbr Var oVM{ odÒVmnaV Í$[ oVM{ Xe_mZ g__yÎ` AgV{.

g_Om (q)x = [ 3265 ]x hr x [m`m Agb{br Z°goJ©H$ gßª`m Amh{.

(q)x = [ 3x3 + 2x2 + 6x + 5 ]10 ...............................(3)

3x3 + 2x2 + 6x + 5 hr x ẁ∑V ]h̨[Xr Amh{. d x Mr AßH$mÀ_H$ qH$_V ]h̨[XrV R>{dyZ (q)x M{ Xe_mZ g__yÎ` R>aodVm {̀V{.

]h̨[XrV x = 8 R>{dyZ o_iUmar qH$_V ÂhUO{M [ 3 2 6 5 ]8 `m AÓQ>_mZ (octal) gßª {̀M{ Xe_mZ g__yÎ` AgV{. AmoU
hrM [’V ‡MobV Amh{. [aßVw e{fog’mßVmZwgma

x ̀ w∑V ]h̨[XrV x = a R>{dyZ o_iUmar ]h̨[XrMr qH$_V AmoU ]h̨[Xrbm (x - a) Z{ ̂ moJb{ AgVm o_iUmar ̂ mJmH$mamVrb
]mH$s g_mZ AgV{ AmoU hr ]mH$s Horner `m JoUVkm¿`m gß̊ b{fH$ ^mJmH$ma [’VrZ{ X{Irb H$mT>Vm {̀V{.

ÂhUyZ H$m{UVmhr [m`m Agb{Î`m gßª {̀M{ Xe_mZ g__yÎ` gß̊ b{fH$ ^mJmH$ma [’VrZ{ R>aodVm {̀V{.

❂                      ❂                      ❂                      ❂



37

JoUV AÜ``Z-AÜ`m[Z odH$gZ g§ñWm d
ZmoeH$ oOëhm JoUV AÜ`m[H$ g§K, ZmoeH$.

[mnaVm{ofH$ odVaU g_ma§̂

H°$.am.Jm{.Hßw$Q>{ V•Vr` Ò_•oVoXZ.
aoddma oX.21/02/2010 am{Or ZmoeH$am{S>¿`m Amaß̂  _hmod⁄mb`mV Xw.R>rH$ 3.30 dm. hm g_maß̂  gwÈ Pmbm. `m

H$m ©̀H́$_mg A‹`j ÂhUyZ ZmoeH$ oejU ‡gmaH$ _ßS>imM{ H$m`m©‹`j _m.lr._h{eOr Xm]H$ d ‡_wI [mhŲ{ ÂhUyZ ZmoeH$
oejU ‡gmaH$ _ßS>imM{ H$m`©dmh _m.lr.AÈU [°R>UH$a C[pÒWV hm{V{. ‡W_ `m _m›`damß¿`m hÒV{ gaÒdVr [yOZmZ{
H$m ©̀H́$_mg gwÈdmV Pmbr. H$m{R>mar  H$›`m emi{¿`m [ ©̀d{jH$m _m.gm°.‡oV^m ^dmiH$a `mßZr B©eÒVdZ gmXa H{$b{.

JoUV A‹``Z-A‹`m[Z odH$gZ gßÒW{¿`m H$m`m©Mm [naM`, ̀ m H$m ©̀H́$_m _mJMr ̂ yo_H$m, C‘{e Am[Î`m ‡mÒVmodH$mVyZ
gd© _m›`damßg_m{a gßÒW{¿`m C[m‹`jm _m.gm°.Jm{i{ `mßZr gmXa H{$br. JoUV A‹``Z-A‹`m[Z odH$gZ gßÒW{V\}$ K{ `mV

{̀UmË`m B. 6 dr d 9 dr JoUV H$m°eÎ` [arj{gmR>r _mJ©Xe©H$ Ag{ [wÒVH$ gßÒW{V\}$ V`ma H$a `mV Amb{. `m [wÒVH$mM{
‡H$meZ _m›`damß¿`m hÒV{ H$a `mV Amb{. `m [wÒVH$mV ¡`m b{IH$mßZr b{I obohb{ À`mßMm gÀH$ma H$a `mV Ambm. `mV
lr. Jm{Q>qIS>rH$a, gm°.ZmIa{, lr_Vr ]m[Q> `mßMm Va `m [wÒVH$oZo_©Vrg ode{f ghH$m`© H$aUmË`m AmXaUr` qeJU{
gamßMmhr gÀH$ma H$a `mV Ambm.

H$m ©̀H́$_mg C[pÒWV _m›`damßMm [naM` ZmoeH$ oOÎhm JoUV A‹`m[H$ gßKmM{ H$m ©̀dmh lr.[r.E_≤. Hw$bH$Uu `mßZr
H$ÈZ oXbm.

H$m`©H´$_mMm _wª` ^mJ hm{Vm Vm{ ]r.Eg≤.gr. [arj{V JoUV odf`mV [wU{ od⁄m[rR>mV [´W_ Amb{Î`m od⁄moW©ZrMm
gÀH$ma. ß̀XmMm (2009-2010) hm _mZ ]mam_Vr¿`m VwiOmam_ MVwaMß– H$m∞b{{O¿`m Hw$.dfm© hß]raamd qeX{ `m od⁄moW©ZrZ{
o_iodbm. am{I 3000/- È. _mZoM›h, ‡eÒVr[ÃH$ Ag{ `m [wÒVH$mM{ ÒdÈ[ hm{V{. Hw$. dfm© oV¿`m [mbH$mßgh `m H$m ©̀H́$_mg
C[pÒWV hm{Vr. gÀH$mamg CŒma X{VmßZm oVZ{ gßÒW{¿`m H$m`m©Mm Jm°ad H{$bm.

H$m ©̀H́ _mM{ ‡_wI [mh̨U{ _m.lr.AÈU [°R>UH$a `mßZr Am[b{ _Zm{JV Ï`∑V H$aVmßZm AmXaUr` Hßw$Q>{ gamß¿`m Ò_•VtZm
COmim oXbm. Hßw$Q>{ gamßodf`r AoVe` AmXamM{ C“ma À`mßZr H$mT>b{ À`mM]am{]a ]jrg[mÃ gh^mJr od⁄mœ`m™M{ Ao^ZßXZ
H{$b{.

JoUV A‹``Z A‹`m[Z odH$gZ gßÒW{M{ A‹`j _m.S>m∞.eaXMß– [{R>{  `mßZrhr Am[Î`m _Zm{JVmVyZ ]jrg[mÃ Vg{M
gd© gh^mJr od⁄mœ`m™M{ Ao^ZßXZ H{$b{.

H$m ©̀H́$_m¿`m ̀ epÒdV{gmR>r ¡`mßM{ ghH$m ©̀ bm^b{ À`m gdm™M{ Am^ma lr.dmUr gamßZr _mZb{. H$m ©̀H$́_mg _m.lr. ŵO]i
ga, ^mg ^m_a{, lr.ZmIa{, lr.JJ}, gm°.H$drúa,..... `m gdm™M{ _m{bmM{ ghH$m`© d _mJ©Xe©Z bm^b{. `m H$m`©H´$_mg
JoUV‡{_r [mbH$, oejH$, od⁄mWu C[pÒWV hm{V{.

❂                      ❂                      ❂                      ❂


